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THE MECHANICAL INTERLOCKING SWITCH AND SIGNAL 
SYSTEM AT THE GRAND CENTRAL DEPOT, NEW YORK. 
The yard of the Grand Central Depot, in New York, 
has recently been equipped with a new interlocking 
switch and signal system. Four parallel lines of tracks 
enter the yard at its northern end, and as they ap- 
proach the two depot buildings fork and diverge until 


twenty-one lines of parallel tracks are produced. Trains 
from three separate railroads enter and leave the depot, 
involving between two and three thousand train move- 
ments daily. 

The general principle of interlocking switch and signal 
mechanism may be given in a few words. Ina central 
building called the tower a number of levers are placed. 
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These are connected to rods running along the tracks, 

some for operating switches, others for rotating signals. 

When a lever is pulled in one direction or the other, it 

therefore moves the corresponding switch or lever. 

The levers are made to interlock with each other, so 

that certain levers can only be moved after others have 
(Continued on page 102.) 
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and signal levers and interlocking mechaniem. %, Grand Central Depot train yard. 8. Lower story of signal tower. 4, Switch, locking bolt, detector bars, and senpval connections, 
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HELPING THE MERCHANT FLEET. 

The plan outlined in the bill recently introduced into 
Congress by Mr. Cummings, of New York, for dealing 
liberally with American steamer lines in the matter of 
mail contracts, would seem to have much to commend 
it and to be worthy ofa trial. The bill does not con- 
template the payment of subsidies save in the way of 
recompense for carrying the mail, nor is the rate it 
fixes in excess of that we now pay foreign lines for the 
same service. The remittance of dues and charges 
and similar favors seems not too much to ask ; the loss 
of revenue fancied rather than real, for if there were 
to be such imposts there would not be any ships, and 
hence no source for such a revenue. 

All that is asked may fairly be regarded as insignifi- 
eant if it will enable ships which cost more to build 
and more to man than foreign ships to keep the seas. 

The class of subsidy, if payment for service actually 
performed can rightly be called a subsidy, which it is 
designed to pay these steamers is one generally prevail- 
ing now upon the ocean, and it is immediately obvi- 
ous, therefore, that no first-class steamers can success- 
fully compete in the ocean traffic that do not re- 
ceive it. 

It is perhaps within the power of the mathemati- 
cian, taking things as he finds them and with no eye 
to the future, to figure out a prospective loss at the 
start. He might be able to show the actual benefit 
received much smaller than the sum paid out plus 
dues remitted. But the same was once true of indus- 
tries which now pay their way a hundredfold in em- 
ployment of labor and demand for material. 

We have now entered upon an era of war ship build- 
ing ; the country is agreed that we need a fleet of mod- 
ern ships, and Congress is making appropriations with 
unstinted hand. Great yards and shops are being es- 
tablished for the construction of iron and steel ships, 
and the facilities being at hand, the time is ripe for 
the construction of a mercantile as well as a war fleet. 

There is no reason why, the most efficient type of 
ship not yet having been decided upon, we should not 
ourselves discover it. There is no reasonwhy a nation 
which has nursed its land industries into a state of 
profitable independence should be less liberal with its 
shipping. 

a 
EUROPEAN WORKERS. 

One of the speakers before the National Association 
of Builders, recently meeting at St. Paul, declared that 
less persons were learning trades to-day than 25 years 
ago. He attributed this to the restriction of the ap- 
prentice system by the trade unions. 

Those who keep themselves informed will, however, 
have found another cause for this besides the one he 
very justly decries. It is the distaste of American 
youth for hand labor. Here, where, above all other 
countries, labor is held to be: honorable, small clerk- 
ships, affording only a precarious means of livelihood, 
seem to be preferred to the calling of the artisan with 
its large demand and liberal wages. Any one wanting 
proof of this need only advertise for the one and the 
other. In all likelihood, he will get a score or two ap- 
plications for a clerkship at $10 a week, while for the 
artisan’s place, who must receive more than twice that 
sum, he will, trade being fairly good, get few, if any, 
applications. 

If it were true that here, as abroad, a hand laborer 
was likely always to remain a hand laborer, the dis- 
crimination might be more easily understood, though 
perhaps equally senseless. But a man here may rise 
as quickly and as high as his fortune and capability 
will take him, with none to ask him whence he came. 
The workshops and mills of the country abound with 
instances of men coming up from the ranks to import- 
ant positions, and even to be owners of works. Such 
careers, though possible anywhere, are frequent here, 
and men 60 rising, to their credit be it said, rarely 
make any secret of it. 

The delegates to the all-Americas Congress, travel- 
ing through the West, were entertained one evening in 
a palatial residence. Its owner, who, we may say in 
passing, is the largest carriage manufacturer in the 
world, called their attention toa painting, hung upon 
the wall, of a humble village smithy. ‘‘ There,” said 


he, ‘‘I began my career.” What with the disinclina- | 


tion of American youth to learn a trade and the ob- 
stacles the trade unions put in the way of those who 
might be tempted to doso, the builder has now to look 
to Europe for an important part of his working force 
—the stonecutters and plasterers ; the number native 
here being inadequate for the demand. These men, 
it seems, do not remain, taking steamers for home at 
the close of the season, and a means is now being 
sought to prevent their employment at all. 

The speaker at the Builders’ Convention said on the 
subject : 

‘*Cut off our foreign mechanics to-day and not in- 
crease the number of apprentices, and before many 
‘years the nation will be robbed of the means of mate- 
rial advancement. Asa proof of this, within the last 
year the stonecutters’ unions passed a resolution shut- 
ting out the stonecutters called birds of passage, who 
come over here fram Europe in the spring, working 
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here all summer and autumn for good wages, and when 
the winter sets in go back to their homes, taking the 
money they have saved with them to be left on the other 
side, and repeat the same thing year after year ; and asa 
consequence of shutting out so large a number there is 
a great svarcity of good stonecutters in our large cities 
and the progress of building greatly delayed. With 
this policy of the unions I am in full sympathy, if at 
the same time they will remove restrictions placed on 
the industrial education of our youth. The plasterers 
are now very largely dependent upon the foreign sup- 
ply, and becoming so scarce that in the busy season 
they can demand almost any wages. This, certainly, 
is not a healthy state of things for the nation and peo- 
ple when we cannot either educate mechanics or im- 
port them.” 

The reason that these foreign stonecutters and plas- 
terers come here is, of course, because of higher wages, 
and the measure resolved upon by the unions, instead 
of keeping them out, is calculated rather to force then 
to remain here. It wouid seem, therefore, a wiser policy 
to encourage native youth, not only to permit them to 
enter freely into apprenticeship, but to encourage them 


to do so. 
oo 


Algol, 

At the meeting of the Royal Prussian Academy of 
Sciences held on Nov. 28, 1889, Prof. Vogel gave the 
results he had obtained from photographs of the spec- 
trum of this variable. Prof. Pickering had pointed 
out, some years ago, that if the variation in stars of 
the Algol class were due to the transit of a dark satel- 
lite across the disk of its primary, producing a partial 
eclipse, then, since in every case yet known the two 
bodies must be close to each other and of not very dis- 
proportionate size, the primary must revolve with very 
considerable rapidity in an orbit round the common 
center of gravity of the two, and, therefore, be some- 
times approaching the earth with great rapidity and 
sometimes receding from it. Six photographs of the 
spectrum of Algol—obtained, three during last winter, 
and three during the November just past—have shown 
that before the minimum the lines of the spectrum of 
Algol are markedly displaced toward the red, showing 
a motion of recession ; but that after the minimum the 
displacement is toward the- blue, showing a motion of 
approach. Assuming a circular orbit for the star, and 
combining the details given by the spectroscope with 
the known variation of the star’s light, Prof. Vogel de- 
rives the following elements for the system of Algol : 


Diameter of Algol .......... ......4. 1,074,100 English miles, 
Diameter of the dark companion...... 840,600 ‘ a 
Distance of center ..« 8,269,000 ae ne 


Speed of Algol in its orbit ...... i 27 miles per second. 
Speed of the companion in its orbit... 56 oe “ 
Mass of Alge] $ of the sun. 

Mass of the companion - qe 


Speed of translation of the entire sys- 
tem toward the earth 2 miles per second. 

It will be seen that the density, both of Algol and its 
companion, is much less than that of the sun—less than 
a quarter, in fact. This is what we might expect, for 
Algol and all the variables of its class yet examined 
give spectra of Group 1V., and should therefore repre- 
sent a less advanced stage of condensation than that 
seen in our sun. This demonstration of the truth of 
the satellite theory of variation of the Algol type de- 
rives also an especial interest from Prof. Darwin’s re- 
searches on tidal evolution, for assuming, as we well 
may, that the cause of variation is the same in all meimn- 
bers of the class, we now know of nine stars in whicha 
large companion is revolving round its primary at but 
a very short distance from it and in a very short space 
of time. The companion of U Ophiuchi must, indeed, 
be almost in contact with its parent star. 
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Lassar’s ‘Treatment for Baldness, 


First Stage.—A strong tar soap is applied to the 
scalp for at least ten minutes. 

Second Stage.—Removal of soap by a tepid water 
douche, the water to be gradually cooled, the scalp to 
be well dried afterward. 

Third Stage.—The scalp to be shampooed with the 
following solution : 


R. Hydrarg. bichlorid. corrosiv....... fhe Aenea Rained acs gr. x. 
Glycerin, 
Spirit. rect....... eagles ietscsGees Gisiste uate ceseals aa 3 ij. 
Aq: Gestil::s.ae2. devs davten iSeeneteee te seedas seees inde +. 3Ve 


F. fiat solutio. S. : For ext. use. 


. Fourth Stage.—Shampooing of head with absolute 
alcohol to which half per cent of naphthol has been 
added. 


Fifth Stage.—The following solution to be well rub- 
bed into the skin: 


B. Acid. salicy]........ 0.0.0 cc ceceee sce ceecesesseenes 


gr. Xxx. 
Tinct. benzoic... ... 0... .66- pkekuasaeadbh ly ns at 3j. 
Ole Peds tate ocean see odaes caskets Meese awe cee ad 3 iij. 


Graetzer found this treatment most useful and effi- 
cacious in private practice, and therefore does not hesi- 
tate to recommend it to the profession. He says that 
with such a powerful method of treatment in view, the 
present indifference of medical men with regard to the 


treatment of alopecy ought to be given up.—Medicat 
Record. 
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Antiquities Made to Order. 

The rage for having furniture of the antique pattern 
has grown wonderfully during the last few years. 
Antique oak dining suites, bedroom suites, and hall 
furniture seem to be the most popular, but anything 
of an antique character now sells rapidly. Many pur- 
chasers who are furnishing their houses really believe 
that they are buying furniture which some old time 
Puritan had used. In this they are greatly mistaken. 
Antique articles are manufactured every day in the 
different warehouses. 

A furniture dealer was recently interviewed by a 
New York Yail reporter on this subject. Hesaid: ‘‘A 
few years ago agents used to be sent all through the 
rural parts of New England to pick up superannuated 
furniture of every kind—such as was found astray in 
farm houses, village attics, country hotels and else- 
where, having been handed down from generation to 
generation in the families of long-resident natives. 
The latter were usually willing enough to part with 
the treasures, which were only valuable in the eyes of 
people of xsthetic tastes, and the dealer paid a mere 
song for the articles, reaping a big profit. But now 
the supply obtained in this way has been practically 
exhausted. Now it is the fashion for rich Yankee peo- 
ple to have in their houses one or two apartments in 
the old colonial style, with floor and walls of dark oak, 
massive rafters, huge fireplace, mahogany furniture, 
and an occasional spinning wheel. There are not 
nearly enough of these precious relics to go around, so 
it is a blessing that provision is made for reproducing 
them indefinitely at comparatively cheap rates. 

‘““The most approved method of giving a floor or 
wall a look of old age is to scrub it at intervals with 
gallons of old ale. This produces a fine effect. Ma- 
hogany is generally used for the manufacture of antique 
pieces of furniture. In its natural state it isno darker 
than black walnut, and to make it of the proper hue 
staining must be resorted to. If oak is wanted, it is 
rubbed with common shoe blacking, and the usual 
wax finish put on afterward. Thisis warranted tu add 
fifty years to the apparent history of a bureau or desk 
in one hour. For the inside works of said desk or 
bureau pine is employed, and this is given the requisite 
look of antiquity by repeatedly firing a shotgun loaded 
with nothing but powder, and plenty of it, into the 
drawers and around them until the surfaces exposed 
are sufficiently discolored and all full of those curious 
indentations which ordinarily indicate age. Another 
process is to wash the drawers, etc., with a coarse 
sponge dipped in powerful acid, which eats wood here 
and there, and effects the same result. 

‘Brass fittings are manufactured in all the ancient 
designs that were ever used. In order to make them 
look dull and old, the moulds in which the brass is cast 
are rubbed and chipped somewhat, and in them alittle 
gunpowder is placed and fired with a match. This 
occasions a discoloration, which seems to betoken the 
action of time’s gnawing teeth, and the same is war- 
ranted to last until the merchandise is sold, though not 
much longer. 

‘*A special branch of the work has to do with clocks 
of the ancient upright pattern, which are copied in 
every detail from the really old ones. Even the metal 
faces, with their curious numerals, are imitated, and 
the works of modern pattern are permitted to lie ina 
dusty corner and oxidize comfortably while the frame- 
work is in process of construction. There is nothing, 
the makers say, in the line of back number furniture 
that cannot be reproduced at a few days’ notice from 
brand new materials, and yet so like the old that no 
ordinary person could pussibly tell the difference.” 

a oo 
A New Drier. 

M. John Castelar, in the Moniteuwr des Produits 
Chimiques, has drawn attention to the valuable prop- 
erties possessed by manganese oxalate as a drier. This 
salt has hitherto not had any important industrial 
uses; but as it can be readily prepared in a state of 
purity from the native carbonate by the action of 
oxalic acid, the author is of opinion that it will be 
found of use for this purpose. If prepared from carbon- 
ate free from iron and lime, it can be obtained asa fine 
crystalline white powder, and 2°5 per cent is sufficient 
to bring about the change. The oxalate is resolved by 
heat into manganese oxide, carbonic acid, and carbon 
monoxide, and in the presence of fatty acids the man- 
ganese oxide formed combines with them, the decompo- 
sition taking place at about 180 deg. The operation is 
easily carried out by mixing in a mortar the oxalate 
with two or three times its weight of oil, and then 
adding the mixture to the main portion of the oil. The 
heat should be applied gradually, and the decomposi- 
tion is known to be complete when there is no further 
evolution of gas. The boiled oil, under this treat- 
ment, preserves its limpidity, and also remains color- 
‘less. Manganese oxalate has the advantage over oxide 
of lead, which is commonly employed for this purpose, 
in causing the oil to remain transparent when exposed 
to sulphur vapors. Manganese acetate has also been 
used, but it likewise causes a darkening in the color of 
the oil, and the nitrate is dangerous, owing to the 
possible action of nitric acid on the fats present in the 


oil. Manganese borate appears to be next in value to 
the oxalate as an oil drier. 
—_ 0 
English and German Torpedo Boats, 

The embodiment in designs of the various opinions 
held by builders with regard to form of hull in relation 
to power and speed produces marked differences in the 
expenditure of power and general efficiency, when the 
object aimed at is thesame. British builders, as a 
rule, adopt comparatively full bow lines, with sections 
more or less of the U-form. In many French-built 
boats the water iines at the extremities are compara- 
tively full, with a midship section approaching in con- 
tour that of the old Symondite type of British naval 
brig. German builders, on the other hand, seem to 
believe in extreme fineness of entrance, and to secure 
this feature have in the majority of cases placed the 
greatest section abaft the middle of the length, giving 
to the boat a long fore body, with a relatively full 
after body. The adoption of such a form tends to re- 
duce the proportions of the bow wave created when 
running, and to remove the crest further aft along 


Tobe 
PEPEEPERE 
o m=" & & 3 8B & 4@ & 
a a o : e 
~- VRaeSeE S : SF 8B 
Bs es» FP 5: &R i gi: 

a Se Oo : 
- s ae 
3 BAe 
ba 5 = 
a : o 
. > 
& 
B 
2 mw | 
& = $8 Ss | 8 
Pra hee oe gf | & 
a ao ros > i 
os 8 ef e828 4 a 
o “~— Oe § an @ 
4 oe pS =] 
& Bos <4 
& “| 8 
< 
4 
i 
Q 
a 4°] 
8 > 
5 5 
pin 
oS et 
s in net 1 a 
ga R Ee, SRE RE SF g 
wa 2 8 Be § 82 2&6 
BS . eS 1 
5 7) 
9 ° 
: fe 
4 
a 
~~ 
8 E 
oO 
Bop wom ow So og 
o & ® 8 | BB BB & 
Se! tee! §€ Eg i 4 
e 8 Be B SF 
i=] es 
g | 
> 
4 
~] 
3 e 
5 em a 
& ze oe 8 
“= X& po FF se BE 
rs 2eel Ff | @s s 4 
S BRK ow o 8 F 4 
o POP 5 = gS 
a. % 
& w 
~ ~] 
° 
w 
° 
5 
= zy ey ae 
Se a FE REE 
o8ePr, = & FE 
5 e > 5b 8 
g 
E 
oo a oe 
> be <4 
eeif 2188 ¢s 
x oa 2 32 8B OS 
ee UE So 
5 8B 
a 
al 
2 


the side, but against this crew space is reduced and 
comfort at sea sacrificed. The difference in fullness 
between the fore and after bodies is greatly exaggerat- 
ed when the boat is running, as an alteration of trim 
then takes place, the bow rising above and the stern 
falling below the original level. In relation to resist- 
ance, the policy of adopting an after body full in re- 
lation to the fore body is a doubtful one. Mr. Froude 
—than whom no better authority can be quoted—has 
distinctly stated that fish-shaped bodies, towed with 
the blunt end foremost, experience a less resistance 
than when towed from the fine end. Applying this 
statement to the type of vessel under consideration, 
then those which attain extreme speeds, with relatively 
full runs, do so with an undue expenditure of power ; 
and it has also been proved that excessive fineness of 


How to Make Matt-surfaced Glass. 

Matt-surfaced glass, in which the roughening is very 
fine, has several uses in photography, and by the etch- 
ing method as given in detail by Lainer a surface can 
be obtained in which the graining is very much finer 
than can be produced by grinding, and for such fine 
focusing screens as are requiredin special scientific 
work there is considerable advantage in using the 
etched glass surfaces. 

Lainer’s method of operating is as follows: The glass 
is first cleaned with the same care as is required in 
preparing a plate for the wet collodion process, after 
which it is bordered with wax, and when set on a lev- 
eling stand the plate is flooded with dilute hydro- 
fluoric acid, made by mixing one part of the commer- 
cial acid with ten of water, this acid being allowed to 
remain on the plate for about aminute. The object 
of this preliminary etching is to produce an absolutely 
clean surface. The acid is now rinsed off, and the 
plateis wiped with a soft and carefully cleaned sponge. 

The plate is next leveled, and the matt etching 
preparation is poured on. This etching preparation 
is made as follows: In a suitable vessel—wood lined 
with asphalt is recommended—is poured enough 
strong hydrofluoric acid to fill it not more than one- 
fifth full, and powdered crystals of sodium carbonate 
are gradually stirred in until the mixture becomes 
thickish and hangs like snow on the stirrer, which 
stirrer may be astripof wood soakedin shellac varnish 
and dried. The white foaming mass is at this stage 
strongly acid. It is advisable to perform the opera- 
tion of partial neutralization out of doors, not only on 
account of the irritating nature of the fumes (carbon 
dioxide saturated with hydrofluoric acid), but also on 
account of possible damage to lenses or other polished 
glass surfaces. 

The pasty mass of fluoride of sodium and hydro- 
fluoric acid is now diluted with water, from five to ten 
times its volume being required, according to the de- 
gree of concentration of the original acid. The best 
way is to begin with the smaller proportion of water, 
and to etch a trial piece of glass by leaving the liquid 
in contact with it for two hours. If the etching gives 
a very close, fine grain allis right, but if, on the other 
hand, the grain is coarse, unequal, and almost crys- 
talline in appearance, further dilution is required. 

When the dilute preparation is so weakened by use 
that it acts too slowly, a little more of the pasty soda 
mixture may be added. In etching the plate, cleaned 
as already described, a layer of liquid from a quarter 
to half an inch deep is required. When the etching is 
complete the plate is rinsed and scrubbed with a hard 
brush to remove an adhering film of decomposition 
products.—Photo. Review. 

oe 
A Large Phosphor Bronze Casting. 

A few days since, at the Gateshead works of John 
Abbot & Co., limited, another very heavy casting of 
phosphor bronze was successfully made. It is one 
of a series for the new British cruisers now build- 
ing at the Elswick works of Sir W. G. Armstrong, 
Mitchell & Co. Two very heavy castings have already 
been made, as previously pointed out in the Newcastle 
Daily Chronicle, and these were the earliest so cast in 
England. ToJohnAbbot & Co., limited, the casting 
of anine ton casting in iron is a small event, for ‘‘ bed 
plates” for engines are in brisk times often cast far ex- 
ceeding that weight, but the novelty of the metal and 
weight of its casting drew foremen and apprentices 
from several departments of the works to witness it. 
Alike by the young apprentice, with his moulding tool 
by his side, and the experienced foreman, the tapping 
of the reverberatory furnace,the running of the orange 
hued metal into a huge ladle, the conveyance by an 
overhead traveling crane to the ladle wagon, and 
thence to the mould, were witnessed with great inter- 
est, as well as the filling of the mould from the ladle, 
until a burst of flame from the air holes indicated the 
completion of the work. The phosphor bronze—an 
alloy of copper and phosphorized tin giving a metal of 
great tenacity and strength—run into the ladle from 
the furnace, was about nine tons in weight, and the 
value of the metal was stated to benearly $9,000, the 
casting itself being less in weight, and cast in a sand 
mould. One of the other castings, made a few days 
ago, was shown in the yard, and was a magnificent 
piece of work. 
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An Electric Snow Sweeper. 


The electrically driven snow sweeper in use on the 
West End Street Railway in Boston consists of a plat- 
form car, mounted on a four-wheel truck, two Thom- 
son-Houston motors of 15 horse power each being at- 
tached to the axles. Underneath each end of the car 
is alarge cylindrical brush made of rattan, set at an 
angle of about 45 degrees, and reaching across the 
track. The brushes are revolved very rapidly by 
power from a fifteen horse power electric motor which 
is on the platform of the car. The sweepers are pro- 
pelled precisely the same as the electric cars, the long 
pole reaching the trolley wire being fixed to a post om 


fore body is not a desirable quality at sea.—Industries. the platform, 
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A COMBINED COTTON CHOPPER AND CULTIVATOR. 

The accompanying illustration represents a combina- 
tion implement which has been patented by Mr. Perry 
L. Jordan, of Garvin, Texas. To the inner face of each 
drive wheel, the wheels being mounted loosely on the 
axle, a sleeve is rigidly attached, and on the inner end 
of one of these sleeves a spur wheel is secured. Upon 
the reach bar a sleeve is also held to revolve, having 
integral therewith a pinion adapted to mesh with the 
teeth of the spur gear. From opposite sides of this 


JORDAN’S COTTON CHOPPER AND CULTIVATOR. 


sleeve upon the reach bar project two or more aris, to 
which rods are adjustably secured, adapted to carry 
scraper blades on their outer ends, a scraper blade be- 
ing provided for each set of arms, and the cutting edges 
of the blades facing in opposite directions. The scraper 
blades have a slight inward inclination, and may bead- 
justed farther out or closer to the sleeve, as required by 
the width of the row. Two cultivator stocks are at- 
tached when the implement isto be used asa cultivator 
and scraper, these stocks having each at their forward 
end a hook adapted to embrace a squared central por- 
tion of the axle, and the stocks having each a down- 
wardly extending section, to which the cultivator 
shovel is attached. To prevent the driving reins from 
catching in the scraper arms, two vertical rein holders 
are provided, extending upward from the central por- 
tion of the axle. The cultivator blades are guided by 
the operator as the machine is driven forward, and 
this attachment may be readily removed when not 


needed. 
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AN IMPROVED HAND RAKE, 

The accompanying illustration represents a rake 
which is light, strong, and durable, and designed to 
supersede the old-fashioned wooden rake. The head. 
of the rake is preferably made of a flat plate of No. 16 
sheet steel, having its lower edge bent outwardly at 
right angles, and in this edge are slots or apertures, 
through which the upper ends of the rake teeth are in- 
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PAXSON’S HAND 


RAKF, 


serted, to bear laterally against the flat-head plate, the 
top of each tooth being bent inwardly at right angles 
through a slot or aperture in the vertical part of the 
head plate, on the inner side of which it is clinched. 
The small view shows how the teeth are attached and 
also the attachment of the central handle clip. The 
teeth are preferably of No. 8 steel wire, and it is de- 
signed that the total weight of metal ina rake 23 inches 
long, and having twelve teeth, shall be only one 
pound. 

For further information relative to this invention ad- 


dress the patentee, Mr. Jonathan Paxson, No. 580South | drawbar, and hold it normally in position for engage- 


Center Street, Pottsville, Pa. 


VOLT AND AMPERE ANALOGIES, 
T. O’CONOR SLOANE, PH.D. 

Considerable difficulty is experienced in appreciating 
the true relations of electric units. Any analogies 
drawn from more familiar or concrete things are use- 
ful if they are really apposite. In the cut are shown 
the lines of a simple experiment often used to show the 
phenomenon of torsion, which may be employed to 
illustrate the relations of potential difference, usually 
expressed in volts, to an electric circuit and to the cur- 
rent produced in it by the potential difference in 
question. 

A vertical wire is attached at its upper end to a 
pointer moving over a dial graduated, as shown. To 
its lower end a lever is attached, to whose end a thread 
passing over a pulley and carrying a weight is fasten- 
ed. Several intermediate dials are placed at even dis- 
tances, the wire passing through their centers. Tothe 
wire, pointers are attached, one for each dial. The 
whole is sp adjusted that when the weight rests on its 
support and the thread is tight, all the pointers stand 
at zero. 

If the upper pointer is turned around, the others will 
sharein its rotation to an extent inversely propor- 
tional to their distances from it. Suppose, in the ar- 
rangement shown, that the first pointer is turned to 4 
and that the weight is just raised. Then the second 
pointer willreach the figure 8, the third pointer the 
figure 2, the fourth pointer the 
figure 1, and the lowest will move 
only an inappreciable distance. If 
we imagine the wire to be part 
of an electric circuit, and the rota- 
tions of the pointers to indicate 
voltage, we have an excellent illus- 
tration of fall of potential. The 
raising of the weight represents the 
development of a current. Thus 
the first pointer moving over four 
divisions, while the last does not 
move, indicates a difference of 
potential between the two extreme 
points of four volts or other unit. 
Taking the middle of the wire where 
the pointer stands at 2, a difference 
of potential of (4-2 = 2) two volts 
between the upper end and center 
of the wire, as well as between cen- 
ter and lower end,is indicated. The 
same rule of uniform drop of po- 
tential will hold for all intermediate 
points. The wire is supposed to be 
} structurally uniform, and references 

|}to proportional distances on an 

electric circuit refer, of course, to 

what may be termed electric distances, measured by 
resistance, and not necessarily by lineal feet or inches. 

The ampere is the unit of intensity of current ; it is 
not a unit of quantity, except indirectly. It is the cur- 
rent which a difference of potential of one volt will es- 
tablish through a resistance of one ohm. Ii has in or- 
dinary measurements one very close analogy that 
seems to have been seldom utilized in text books. [n 
the Western States and Territories the flow of water 
is measured by what is known as the ‘‘miner’s inch.” 
It is the flow of water that will take place through a 
hole one inch square in a two-inch plank under a head 
of eight inches of water measured from the lower edge 
of the opening. The anaiogy is excellent between this 
and an electric current. The head of water represents 
the difference of potential, say of one volt, the open- 
ing in the plank represents a conductor of defined re- 
sistance, say of one ohm, and the water escaping, run- 
ning out at the rate of one miner’s inch, represents the 
current produced under the conditions, or one ampere. 
An ampere flowing for one second gives a quantity of 
electricity termed one coulomb; the miner’s inch flow- 
ing for one second gives a quantity of water termed 
0°1937 U.S. gallon. 

Both units can be used without reference to time to 
indicate the strength in one case of a current of water, 
in the other case of a current of electricity. It shows 
how incorrect it is tospeak of a current of any num- 
ber of ‘‘amperes a second,” instead of simply ‘‘am- 
peres.” If seconds are to be used, then the current 


should be spoken of as equal to so many ‘‘ coulombs. 


per second.” Water flows at the rate of so many 
miner’s inches, without any reference to time. 
= ap ese = 
AN IMPROVED CAR COUPLING. 

A ear coupling designed to be automatic in its action, 
and in which the old form of drawheads may be utilized, 
is illustrated herewith, and has been patented by Mr. 
William A. Cooper, of West Grove, Pa. Upon the 
forward end of the drawbar are inclined locking limbs, 
of arrow-head form, and in its rear end is a slot for the 
insertion vertically of a pin, to the lower end of which 
a weight is secured, there being on the pin an adjust- 
able collar adapted to engage the upper surface of the 
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ment with another drawbar, as shown in Fig. 1, while 
leaving sufficient room for its necessary vertical and 
lateral changes of position. In each drawbar, at one 
side of its arrow-head, is an opening for the reception 


COOPER’S CAR COUPLING. 


of one limb of a corresponding arrow-head on a mating 
car coupling, as indicated in the top plan view, Fig. 2. 
A tripping arm is pivotally secured to the side of the 
drawbar, a rocking bar extending thence to the corner 
of the car frame, where it has a jointed attachment 
with a swinging lever, to which is attached a chain ex- 
tending to the car roof, that the lever and rocking bar 
may be operated therefrom. Nearthe outerend of the 
rocking bar is a coiled spring, whose torsional strength 
is adapted to hold the tripping arm in its normal po- 
sition, aligning with the drawbar. On the outside ex- 
tremity of the tripping arm is a toe, which extends 
laterally to lie below the forward end of amating draw- 
bar, and, by the operation of the hanging lever from 
either side of the roof of the car, an engaged drawbar 
is lifted sufficiently to disengage the iimbsof the arrow- 
heads, thus detaching the couplings. 
s+ 
AN IMPROVED MUSICAL INSTRUMENT. 

Prof. L. V. Barnard, of No. 16 Robbins Avenue, Pitts- 
field, Mass., is the patentee of a new instrument of the 
violin class, named Agillo. The neck is elevated and 
extended over the breast of the instrument, as shown 
by the illustration, thus forming an uninterrupted 
passage under the neck or fingerboard for the thumb, 
whereby the performer may guide his hand and carry 
it deftly from the first to the highest position without 
obstruction, while the special form of the left side of 
the upper part of the instrument—it being S-shaped 
and the edge of the breast curved or bent down—per- 
mits the hand and arin to move easily to any desired 
position on the fingerboard, enabling the performer to 
bring into action every note the strings are capable of 


BARNARD’S VIOLIN. 


with great facility. The instrument has five strings, 
and is tuned by fifths. When played, it is held in the 
lap. The reach being short, the fingering is easy for 
fingers of all sizes. In compass of tone it is designed 
to exceed all other instruments of the bow, ranging 
from the lowest notes of the cello to near the highest 
tones of the violin. It has a particular adaptation for 
pizzicato, harmonic, and glide effects, and like the 
violin commands several parts simultaneously. By 
reason of its capacity for active execution, it is named 
Agillo from the word agile. It is said that the highest 
musical authorities in New York have examined the 
instrument and give it their indorsement. 
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ENGINES OF THE AUGUSTA VICTORIA. 

Among the recent additions to the fleet of great 
ocean steamers plying betwen New York and Europe 
is the Augusta Victoria, a magnificent ship, and one 
of the finest vessels in the world. Her propelling ma- 
chinery is of the strongest and most costly character. 
There are nine main boilers, in three groups of three 
each, and each group, together with its coal supply, is 
pleced in a separate water-tight compartment. Six 
of these boilers are 17 feet 3 inches long and 15 feet 4 
inches in diameter, and the remaining three are the 
same length, but 14 feet 3 inches in diameter. Allthe 
boilers are double ended. The material used is steel. 
In these boilers very great care and attention on the 
part of the builders during construction was neces- 


i 


Pay 


vali | 


engines, herewith illustrated, each set capable of de- 
veloping 6,250 horse power. The cylinders are 40, 66 
and 101 inches in diameter, stroke 66 inches. All the 
cylinders are jacketed. The cylinders are carried on 
extremely massive, double-legged box columns, Steel 
is freely used in the moving parts of the machinery. 
The reversing gearis by Allen, and is veryrapid and 
noiseless in its action. The shafting is of steel and is 
hollow. It was made by Krupp, of Essen. The crank 
shaft is 201g inches in diameter, the tunnel and pro- 
peller shafting being 1914 and 2014 inches in diameter 
respectively. The thrust block is unusually large, and 
isof the adjustable open ‘‘ horseshoe” pattern. All 
the main shafting bearings are of white metal, and 
ample surface is provided. The glands in the engines 


officer in charge to at once have the engines stopped or 
reversed, and thus avoid collision or other damage that 
might occur from any misunderstanding of the orders 
transmitted from the bridge. The motograph also 
shows on the bridge the number of revolutions the 
engines are making. It also registers the direction in 
which the engines were last moving—ahead or astern, 
as the case might be—and remains so until the en- 
gines are again reversed, and it also obviates the neces- 
sity of a man standing by in the engine room to reply 
to the bridge, the engines themselves automatically in- 
dicating the reply on the motograph. Lubrication in 
the main engines is most ingeniously effected by means 
of Bischoff’s lubricators. Auxiliary condensers are 
placed in each engine room to take all the exhaust 


ENGINES OF THE TWIN SCREW EXPRESS STEAMER AUGUSTA VICTORIA. 


sary, as the German authorities require dimensions, 
scantlings and work much in excess of Lloyd’s or the 
Board of Trade. In each boiler there are six Purves 
ribbed flues. The total heating surface’ is 35,000 
square feet, and total grate area 1,220 square feet. The 
working pressure of steam is 150 pounds per square 
inch. Each group of boilers is supplied with a.sepa- 
rate feed pump and temperature compensator or feed 
heater. Feed injectors are also fitted to each boiler. 
The main steam pipes are so arranged that any one 
boiler or group of boilers can be used or shut off, as 
the case may be. As regards the main steam pipes, 
they are of copper, and very great care has been 
taken with their construction, and, as an additional 
precaution, each pipe is served over with crucible 
steel 7-18 wire. 

The screws are revolved by two sets of tri-compound 


are packed with the United States Company’s metallic 
packing, and throughout the long trial trip, with the 
engines at full speed the whole time, all the glands not 
only remained tight, but the piston and slide rods were 
as bright as possible, and no trouble was experienced 
on this head whatever. Chadburn’s deck and engine 
room telegraphs are supplied, also helm and bridge 
telegraphs. Chadburn’s engine room counter is used, 
and on the bridge Allison’s motograph—a very useful 
and ingenious invention—is supplied for each engine. 
The motograph is of simple construction, and is actu- 
ated by a current of air contained in a copper tube 
leading from the engine room to the bridge. It is of 
great value to the captain, officer or pilot on the bridge, 
as it at once assures them that their orders are being 
executed, and removes all anxiety on their part as to 
which way the engines are going, thereby enabling the 
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steam from the winches and small engines, galley, ete. 
Each of these condensers is fitted with an independent 
air pump and circulating pump. An excellent instal- 
lation of fire pumps is supplied. The engines are sep- 
arated by a water-tight bulkhead extending to the 
upper deck. 

The slides for the H. P. and I. P. cylinder are of the 
piston type, and in the L. P. cylinder the long D slide 
is fitted with a balance back. ‘All the slide rods are 
balanced. Theslide valves are worked by the ordinary 
link motion of the single bar type. Tail and piston 
rods for the cylinders are not fitted, but the shoes on 
the piston rod heads and the guide plate of the column 
are given very large surfaces. ‘The pistons themselves 
are very deep. Condensers are placed at the back of 
the engines, and are of the usual surface pattern. The 
air pumps are driven by a rocking lever off the L. an 
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H. crossheads. These are the only engines driven in 
connection with the main engines. Bilge, feed, and 
each circulating pump are driven by a pair of inde- 
pendent engines, made to a special design by Tangye. 

There are two three-bladed steel propellers, their 
diameter being 18 feet, and 32 feet pitch. The total 
blade area is 96 square feet, and the total disk area is 
509 square feet. The bosses are of steel and are 4 feet 
6 inches in diameter. The bosses are recessed to admit 
the flanges of the blades. They are so constructed 
that when the blades are fitted the boss is as spherical 
as possible; covers are fitted on the after end of the 
bosses, and the whole is a very complete job. A pe- 
culiar feature in the stern is that there is an aperture 
similar to that in single screw vessels. This aperture 
is of great service, as it enables the propellers to berun 
at greater efficiency, besides preventing any vibration. 
It also facilitates the turning of the ship. 

A distinguishing feature is the excellent electric 
light installation. It is seldom, indeed, that such a 
complete plant is seen, except on board warships. 
The plant consists of three sets of combined engines 
and dynamos, supplied by Von Bremen, in conjunc- 
tion with Siemens Brothers, of London. The dyna- 
Mos are compound wound, and are of Siemens’ latest 
type. Current is delivered at an E. M. F. of 110 volts. 
The plant is in triplicate, the third set being for 
daylight use. The spindle of the armature revolves 
in long phosphor bronze bearings. The engines are 
compound, vertical, and direct acting. The shaft is 
coupled direct to the armature spindle, and engines 
and dynamo are bolted to one bed plate. These en- 
gines are of very good design and make. The cranks 
are balanced, and massive flywheels are fitted. The 
engines and dynamos make 350 revolutions per 
minute. The main cables are led to a large slate- 
based hardwood main switchboard. Each circuit has 
its own main switch cutout, voltmeter and ammeter, 
these last being “dead beat” in their action and are 
by Schaffer & Budenberg, who also supply all the 
gauges throughout the ship. The lamps are incan- 
descent 110 volt lamps, by Edison & Swan. They are 
of the ‘‘capped” kind. For the saloons, frosted 
globes are fitted. Group lamps are supplied for the 
masthead and side lights. 

The Victoria Augusta belongs to the Hamburg 
American Packet Co., C. B. Richard & Co., agents, 61 
Broadway, New York. 

0 
THE MECHANICAL INTERLOCKING SWITCH AND SIGNAL 
SYSTEM AT THE GRAND CENTRAL DEPOT, NEW YORK. 
[Continued from first page.] 

been operated. In this way their movements are made 
interdependent and have to follow certain and definite 
orders of movement, which are susceptible of any de- 
sired variation. When the order of movement of a set 
of levers has been fixed by the adjustment of the inter- 
locking mechanism, it cannot be departed from in ope- 
ration. Thus, taking the simplest case of a switch and 
signal, two levers with interlocking movements might 
be used, one for the switch and the other for the sig- 
nal. These would be made to interlock, so that before 
the signal could be turned to show ‘‘safety,” the 
switch must be set to leave the line clear. Before the 
switch could be reversed, the signal would have to be 
set todanger. This isnot all. It may be that to give 
a clear track four or five switches may need setting. In 
this case they would be made to interlock together and 
with one or more signals, so that the latter could not 
leave the ‘‘ danger” position and show ‘‘safety ” until 
all the switches had been properly set. 

Into the safety of the trains running over the sys- 
tem, as factors of safety the watchfulness of the train 
hands and of the switch men enters as well as the per- 
fection of the system. It does not eliminate human 
intelligence. 

The signal tower in the Grand Central station is a 
two-story building, upon whose upper floor are placed 
the levers and interlocking mechanism. The levers 
stand nearly vertical, rising from the floor in along 
row, and have bent arms at their lower ends, whence 
rods or wires run down to the ground level, shown in 
Figs. 1 and 3. Thence, by levers and rods, the move- 
ments of the levers are transmitted to distant points 
and in all directions. The rods running along the 
tracks are carried on pulleys bolted down to the ends 
of the sleepers or to special timbers. The view (Fig. 4) 
of an engine passing a switch shows this feature clearly. 
In the manipulation of the switches a special contin- 
gency has tobe guarded against by means shown in 
the same view. It is the throwing of the switch while 
a train is passing over it. This would send part of the 
train one way and part another, and might even send 
the two trucks of asingle car on different tracks. Along 
the rails of each track affected by the movement of a 
switch, a bar of iron about forty feet long is carried, 
working on pivoted arms like those connecting the 
members of a parallel ruler. This baris thrown back 
and forth each time the switch is moved, swinging 
through the arc of a circle and above the rail in so do- 
ing. When a train is passing over a switch some of its 
wheels are always over this bar and preclude the possi- 
bility of moving it. Such a bar is termed a detector 


bar, and really makesa part of the interlocking sys- 
tem, the engine and train locking its own switch. In 
the same view is shown a lock for switches worked by 
lever from the tower. Its general construction is ob- 
vious. A bar attached to the swinging point of the 
switch reaches across the track. Near its center it is 
perforated by two holes, and a bolt, axial with and 
moving in the direction of the track, is arranged to 
pass through one or the other of these apertures. They 


Fig. 5—DIAGRAM OF INTERLOCKING MECHANISM. 


are spaced so far apart that the bolt will enter the 
holes only when the switch is in one or the other of its 
two positions. This locks it. The bolt is connected 
by cranks or rods and levers to a lever in the tower. 
For some places a similar locking mechanism is used, 
placed to one side of the track. These locks enter also 
into the action of interlocking. 

Signals may be of any type. In the Grand Central 
yard lantern signals are used, mounted so as to turn 
through an angle of 90°, and show red or white to the 
engine driver. Red indicates danger, white indicates 
safety. They are worked by connecting rods exactly 
as are the switches and switch locks. 


The principal interlocking is done in the tower. In 


Fig, 6.—DETAILS OF INTERLOCKING MECHANISM. 


front of the operatives and on the farther side of the 
levers is the interlocking mechanism, shown in Fig. 1. 
In general principle it is simple; its complexity is due 
to the fact that it can be adapted to any conceivable 
contingency. 

Below the levers are a series of curved links pivoted 
at the center of their lower surface. As the lever 
swings backward, it swings the rear end of the link 
down. This particular movement may be effected by 
the separate hand piece and connections on the front 
of the levers. To 
the front end of 
each link a short 
rod or pitman is 
attached that 
rises vertically 
therefrom. In 
front-of each 
lever and exten- 
ding across and 
underneath the 
series of upper 


rods is a long 
narrow _ grating 
pivoted at its 


ends. At the rear 
end, or the one 
nearest the lever, 
is a crank to 
which the pitman 
is attached. The details are shown in Fig. 6. In the 
normal position of the lever the pitman is drawn down 
and the grateis horizontal. When the leveris drawn 
backward, the pitman ispushed upward and the grate 
is thrown out of horizontal to an angle of about (45° 
from the same. Hence a lever cannot be moved with- 
out a grating moving with it. If the grating is held 
fast, the lever is locked. Mechanism is provided by 
which any lever may be made in its movements to lock 
fast any one or more grates and so prevent the levers 
connected therewith from being moved. This consti- 
tutes the typical interlocking. Across the gratings 
above and,below them run a series of rods, one for each 


Fig. 7—GENERAL PLAN OF 
SELECTOR. 
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lever if necessary. A pin and slot connection is made 
between the rod urd the grating belonging to the 
leverin question, so that as the lever moves and actu- 
ates the link, pitman, and grating it also causes the rod 
to slide in one or the other direction at right angles to 
the axis of the grating. In Fig. 6 the farther lever is 
thus connected. One or more projecting dogs are 
bolted to the rod, projecting downward from its lower 
surface. Two are shown in Fig. 6. 

These are of such a length as just to clear in their 
moveients the upper surface of the grating. If, 
when the lever is normal, a dog is so placed as to come 
over the rising side member of a grating, then this 
grating cannot be moved, and its corresponding rod 
and switch or signal, as the case may be, is locked. 
But as the lever is drawn forward, the rod slides and 
the dog is drawn to the left. This brings it over one 
of the openings of the grating, thus freeing it. The 
lever attached to this grating with its switch or signal 
can now bemoved. A second series of rods extends 
under the grates, and by dogs projecting upward also 
locks them, thus economizing in necessary length of 
grates. Sixty-two apertures are provided for rods, and 
as some of the rods extend only part of the length of 
the series, there is room for a rod for each lever. 

To show how the interlocking can be varied and how 
its movements affect or are affected by the order in 
which the levers are moved, a diagram is given, Fig. 
5. In it a,b, and c represent the ends of three grat- 
ings, the same as shown in Fig. 6. The grating ais 
attached by slot and pivot to a rod carrying the dogs 
wand y. The lever connected to this grating works 
the rod toright and left. The crank arms to which 
the pitmen are attached are also shown. In the po- 
sition shown in No. 1 the lever belonging to gratinga 
is normal; grating b with its lever and grating c with 
its lever are free, and the switches or signals connected 
therewith can be moved. After these are moved the 
lever of grating @ can be thrown over and all can be 
fixed as shown in No. 2, the dogs catching the edges 
of the grating. In No. 3, starting with the levers at. 
normal, or, what is the same thing, with the gratings 
horizontal, grating @ has first been moved, locking ¢ 
but bringing a dog over the opening in J, leaving it 
free to move andits lever has been thrown. In No. 4 
it is shown how 0 and ¢ can be locked by dogs differ- 
ently spaced, being brought over their edges by the 
movement of the lever corresponding to grating a. 

The above is simply given as an example of the pos- 
sibilities of the system, and not to illustrate any special 
combinations. 

At proper places in the yard selectors are placed. 
They enable one lever to do in a certain sense the work 
ofanumber. The rod from such lever running along 
the ground terminates in a box. From the other end 
of the box several rods issue, as shown in the cut, Fig. 
7, No. 5, five in number. The ends of these have verti- 
eal play of about an inch. If dropped, they hook on 
to an extension attached to the main entering rod, A, 
and are actuated by it. If raised, they are disengaged 
and cease to be actuated. To raise and lower them, 
bars slide under them at right angles, carrying in- 
clined planes. As these barsare pulled in the one or 
other direction, the five rods, m, n, 0, p, 7, are raised 
and lowered. The inclines can be set to right or left, 
and can be varied in number so as to produce any de- 
sired combination. These inclined bars are actuated 
by obliquely slotted plates, a, b, c, d, attached to and 
worked by other signal or switch rods. Thus, suppose 
rod @ is connected to a switch whose safety signals are 
set by rods 2 and py. Then when the switch is thrown 
the left hand bar is thrown over, raising out of en- 
gagement the rods m, 0, and 7, and leaving in action 
rods 7 and p, just specified. A movement of the lever 
connected torod A sets the signals. In ihe same way rod 
6 and ¢c and d can be taken care of, and by varying the 
position and setting of the inclined planes, one to five 
signals can be set in any order determined by the rods 
a, b, ¢. d, all through a single lever attached to rod A. 

In No. 6 of the same cut is shown an elevation of the 
inclined planes and end sections of the bars 7, 2, 0, p, 7. 
The apparatus in place lies in the horizontal position, 
No. 5 giving the plan. In dotted lines the hooking-on 
mechanism is indicated in a general sense. 

The effect of these selectors and of other features of 
the installation is to reduce the number of levers. On 
the system in vogue a few years ago, 176 levers would 
have been needed todothe work of the yard. In the 
present plant,where one lever often does the work of a 
number, either by working lock, switch, and detector 
bar at one stroke, or through selectors, ovly 87 levers 
are employed. 

The system was put in by the Union Interlocking 
Switch and Signal Co., of this city. After three 
months of work without interfering with the old 
plant, the connections were made, practically with no 
interruption to traffic. A portion of the interlocking 
was disconnected for four hours on a Sunday morning. 

It will be seen that by varying the shapes of dogs 
and their positions, any desired combinations can be 
éffected. The designers of such systems become very 
expert, and can work, it is said, by a sort of intuition 
in carrying out the interlocking. 
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A Beautiful Meteor. 
To the Editor of the Scientific American: 

On the night of January 24, at 8:40 P. M., Isawa 
light rise in the west horizon. It looked like a rocket 
until it came near the zenith. Then ameteor with two 
heads about the size of first magnitude stars, appa- 
rently 20 inches apart, with a foggy light over three 
yards long, shot east about 15° south of zenith. Have 
any of your readers seen it, and what was it like? 

L. B. WILSON. 

Philadelphia, Pa. 

ee 
Carbolic Acid for Carbuncles, 
To the Editor of the Scientific American: 

Dr. Boggs, in your issue of December 21, errs in 
crediting Professor Verneuil, of Paris, with the intro- 
duction of carbolic acid in the treatment of carbuncu- 
lar affections. If Dr. Boggs will refer to the New York 
Medical Record, or Sansom’s great work, he will find 
that Dr. Cleborne, of the United States navy, jirst in- 
jected carbolic acid subcutaneously, and swabbed out 
buboes with the crystallized acid ; and he was followed 
some time later by Dr. Taylor, of the army, who in- 
jected the acid diluted with glycerin or water in the 
treatment of boils. 

The use of carbolic acid for the cure of carbuncles, 
boils, buboes, etc., is, therefore, an American, not a 
French invention. A. SMYTHE PALMER. 

Washington, D. C., January, 1890. 

i 
An Improvised Organ Pipe. 
To the Editor of the Scientific American: 

Chance led to an experiment in acoustics the other 
day. Wishing to dry a bottle of two liters capacity 
with an opening at the mouth of about three centi- 
meters, I inserted a Bunsen burner with a blue flame 
about three centimeters long, into the bottle, which 
was held bottom upward. The bottle immediately re- 
sounded with a full tone, like an organ pipe, which 
continued till the flame was beaten out. The bottle 
wasa resonator, or stopped pipe, forthe flame. Various 
other bottles were tried, but no other was found which 
gave a musical note when the flame was introduced 
into it. 

Others may have found this out before, but I have 
not heard it before. W. ©. P. 

oo or oe 
How to Sharpen a Razor, 
To the Editor of the Scientific American: 

I have ascertained that razors can be quickly and 
efficiently honed in a manner different from that 
usually employed. Thinking the subject might be of 
interest tosome of your subscribers, I send you a de- 
scription of the process. Use two hones, an Arkansas 
oil stone and a fine razor hone. The razor is first ap- 
plied to the Arkansas stone, using fair pressure, and 
finishing with lighter and lighter pressure strokes. 
Remove razor from the coarse hone to the fine razor 
hone, upon which oil is also employed. With a few 
light strokes on the fine hone, an enduring, hair-split- 
ting edge is formed. If the razor be kept on the finish- 
ing hone too long, the fine edge will be lost. If this be 
the case, the process must be repeated, that is, the 
razor is again applied to the coarser hone and again 
finished upon the fine hone, care being taken to cease 
honing after the razor has acquired the hair-splitting 
edge. Very little practice is required to ascertain 
when that point is reached, a few hairs of medium 
fineness supplying the required test. No doubt other 
instruments requiring very keen cutting edges could 
also be sharpened in manner indicated. The coarse 
hone employed should be of sufficiently fine texture to 
put a smooth edge on a pocket knife, but not fine 
enough to give a smooth cutting edge to a razor. 


E. 8. 
Philadelphia, Pa. 


+846 
A Beautitul Atmospheric Phenomenon, 
To the Editor of the Scientific American: 

The city of Williamsburg, in Virginia, is situated on 
that ridge of land known in history as‘‘The Penin- 
sula.” It is about two hundred feet above the level of 
the sea, and is separated from the rivers by well 
wooded land, the tall trees effectually concealing all 
trace of the billowy streams, which in their ebb and 
flow have carried out and brought in the messengers of 
commerce which have for nearly three centuries con- 
nected America with the nations of Europe. These 
rivers can only be descried on a clear day from the 
highest towers of the town. On the morning of Janu- 
ary 3 they lay uncovered before the astonished eyes of 
the inhabitants, seemingly not more than a mile away, 
blotting out, in their turn, the trees by which they had 
been so long concealed. On the north lay the York in 
blue light, with the shores of Gloucester distinctly out- 
lined on the further side. Shades of color produced by 
the dashing waves and varied depth of the water were 
well marked. On the south, the James unrolled its 
tawny length, stretching off on the one hand tothe old 
historic island of Jamestown, and on the other, sweep- 


ing with majestic curve, lapped the marl banks of 
Carter’s Grove, then widening out into Burwell’s Bay, 
passed out of view fifteen miles away. The scene was 
one of rare beauty and interest; the panorama thus 
unfurled an appropriate welcome to the decade of 
1890. 

The phenomenon can be accounted for on scientific 
principles. The entire month of December was one 
of peculiar warmth and dryness. On the morning of 
January 3, a light, cool wind sprang up from the 
north, laden with humidity. The dense vapors that 
had settled in the river bottoms were disturbed. Two 
strata were formed of varying density, and at the 
point of union the separation of the ray of light 
limned the charming landscape. The wand of Morgan 
la Fay was waved over the land, and a scene of fairy 
enchantment delighted the eye. 

CYNTHIA B, T. COLEMAN. 

Williamsburg, Virginia. 


PHOTOGRAPHIC NOTES, 

Coating White Celluloid Sheets with Sensitive Hmul- 
sions for Positive Pictures.—Speaking of these positive 
pictures, the Br. Jour. of Photo. says: Failing the pos- 
sibility of obtaining the sensitized celluloid, it isnot a 
difficult matter for the photographer himself to coat 
it with emulsion. 

Any good, slow emulsion will answer well for posi- 
tives, but it is better that it should for the purpose 
contain a larger proportion of gelatine and less silver 
than is usual when a negative image is required. This 
gives a more transparent deposit, and adds to the 
depth and richness of gradation. 

It will not be found convenient, working on a small 
scale, to coat the full-sized sheets, nor, indeed, any- 
thing much exceeding one-sixth of the dimensions, 
owing to the difficulty of getting the flexible material 
to be perfectly flat. We have tried a variety of ways 
of securing this end, but find nothing more convenient 
than to squeegee the celluloid on toasheet of plate 
glass previously coated with an adhesive material, 
such as india-rubber solution or one of the adhesive 
plasters obtainable at any chemist’s. A very thick 
mixture of gelatine and glycerine, similar to the well- 
known ‘‘graph” composition, answers well if the 
emulsion is not too hot when poured on, and we have 
even succeeded by simply wetting the glass before lay- 
ing down the celluloid. What is required is simply to 
retain the sheet in contact with the glass until the 
emulsion has set, after which it may be stripped off 
and hung up to dry. 

The size of the sheets coated will depend upon the 
sizes to which they are subsequently to be cut; it 
should not he too great, owing to the difficulty we 
have mentioned, nor too small, or extra time and labor 
will be wasted in coating. The cabinet size cuts rather 
awkwardly into 50 X 20 so as to use the material to 
best advantage, though for general purposes the di- 
mensions are very convenient. Whatever size be 
selected, care should be taken to allow for cutting off 
bad edges, which are more liable to occur with cellu- 
loid than with glass. 

The next point is the cleaning or preparing the sur- 
face to receive the emulsion, and this is a rather diffi- 
cult task, owing to the apparent greasiness of the 
celluloid. The trouble is vastly lessened by slightly 
abrading the surface; but then, for some purposes, 
the beauty of the imitation ivory picture, especially in 
small sizes, lies in its fine though unobtrusive polish. 
If a matt surface will answer, then the polish may be 
removed by friction with prepared chalk, made into a 
thin paste with alcohol; or, perhaps, a better plan is 
to pour plain methylated alcohol on and off a few 
times, when, upon setting it aside to dry, the surface 
will be found to have lost its fine finish. A little ether 
may be added to the alcohol to increase the matt 
effect. 

When it is requisite to preserve the high polish, some 
other means must be adopted of causing the emulsion 
to take to the repellent surface. Similar precautions 
are frequently taken in conjunction with glass, such 
as applying a preliminary coating of such solutions as 
silicate of potash or sugar, and these might answer 
with celluloid, though we are not in favor of such 
applications. Polishing with powdered talc we have 
practiced with success, though it occasionally fails ; 
but to make assurance doubly sure it is better to fol- 
low up the latter treatment by giving a coating of 
plain gelatine solution containing 10 grains of gelatine, 
Y grain chrome alum, and 14 drachm methylated alco- 
hol to each ounce of water. This may be poured on 
to the leveled celluloid, or the latter may be floated on 
the gelatine, and the surplus in either case drained off 
without waiting for it to set. Before placing the 
coated sheet away to dry, examine it carefully to see 
that the gelatine has not run away from any portions ; 
if it has, the bare portions must be rubbed with a 
piece of sponge dipped in the gelatine solution and the 
coating or floating repeated. 

When the celluloid so prepared is dry, it is ready for 
coating with emulsion, which will then take readily to 
the surface and adhere perfectly. For coating, let the 
celluloid be Jaid down ypon glass in the manner de- 
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scribed, and then covered with emulsion just as if it 
were a glass plate only, the film and support being 
laid upon a leveled slab to set in the ordinary manner. 
When set quite hard, insert the point of a penknife 
between celluloid and glass, and the two will part 
readily, and the sensitive film may be hung up in the 
drying cupboard to dry. 

In cutting up to size, a glass shape and a pair of long 
bladed scissors will prove more satisfactory than any 
form of cutting or trimming knife, owing to the thick- 
ness and toughness of the material; but undoubtedly 
the best way of reducing the sheets to standard and 
uniform size, where it is available, is the card or mount 
cutting machine that now is to be found in many 
studios. This is at once expeditious and accurate, and 
nothing is so essential to neatness of finish or accuracy 
in cutting. 

Collodion emulsion may be substituted for gelatine 
if preferred, bu’ if applied to the bare celluloid will 
slightly lowe: the gloss, and at times tend to produce 
a slightly si1:ken appearance in the shadows. The 
preliminary coating of gelatine obviates this, thus re- 
taining th : full polish and giving brilliance and trans- 
parency to the image. 

Pictures, whether portrait or landscape, should be 
printed under a mask, in order to provide a clear, white 
margin, except in the case of those of large size, which 
are better framed or mounted without margin. If 
protected by means of a suitable varnish, such pictures 
may be placed in albums or framed without glass, and 
exhibit little tendency to succumb to the ordinary wear 
and tear to which such things are subjected. 

We repeat, in conclusion, our surprise that so little 
has been done in this kind of picture; but perhaps 
some of the plate makers will, ere long, remedy the 
neglect by placing the coated celluloid for positives on 
the market. 

Compound for a Twenty Thousand Candle Power 
Magnesium Light.—The Moniteur de la Photographie 
gives a receipt for magnesium light, which gives, when 
burning, a light of twenty thousand candle power. 
The mixture recommended is as follows: 


Magnesium powder.............+ aSialsieiahaeee dave, AGS 20 parts. 
Barivim Mit rate. aio ctsinicesig'siaisiove. cals arsjaicl ais eee oabals da s's.sts 30. ‘¢ 
Flower of sulphur..... 20 ......eeeeceeee sec eeereeeece 4 “ 
Beef Seti cscdseeces as, Sai ecacsineh Sarwese ede ead oe bee Yd 


The suet is melted and kneaded up with the mixture, 
which is filled into zine cases, 10X7 ecm. Each such 
case holds about a pound, and will burn for twenty 
seconds, giving a light that may be seen at a distance 
of sixty miles. This appears to be perfectly possible, 
for Dr. Miethe, who some time ago experimented with 
signal rockets containing a mixture of magnesium 
powder and chlorate of potash, found that the light 
emitted was visible from Potsdam to Oderberg. 

Recent researches by Signor Vittorio Aducco (pub- 
lished in the Atti della R. Accademia det Lincei) seem 
completely to confirm the earlier results arrived at by 
Molescholt, that change of tissue in the animal organ- 
ism is promoted by the action of light. Change of tis- 
sue, on the other hand, in the case of animals confined 
in the dark, takes place so slowly, and to such a small 
extent, that the nutriment ordinarily in reserve in the 
body is quite sufficient to keep life from becoming 
extinct fora very long time. Weshall not be surprised. 
says the Italian paper, to find the vegetarians makin:: 
capital out of this piece of information, and recom- 
mending those desirous of living cheaply to supplement 
a vegetarian diet by existence in a darkened room ! 

—————___++0+46 
Protection of Fruit Trees from Mice, 
and Woodchucks, 

The Massachusetts Agricultural College, located at 
Amherst, issues bulletins occasionally, giving results of 
their experiments, which are useful to the farmer and 
all persons interested in horticulture. In the last issue 
of the bulletin, just published, we find the following 
directions for ridding fruit orchards of pests which are 
sometimes very destructive: 

Another season’s test, says Samuel T. Maynard, pro- 
fessor in the division of horticulture, has confirmed 
the results of our experiments of previous yearsin pro- 
tecting trees from injury by girdling, and as numerous 
letters of inquiry for means of protection from girdling 
by mice, rabbits, and woodchucks have been received, 
we give the results of our experiments up to date. 

In addition to the simple mixture of lime, cement, 
and Paris green wash, we have found, if the above be 
mixed with skim milk, it adheres better than if mixed 
with water; in some cases adhering firmly for six 
months or more. 

Portland cement adheres more firmly than the 
Rosendale, and is more satisfactory when not mixed 
with milk than the latter. 

Several reports have come to us of young trees 
having been injured by woodchucks during the sum- 
mer, andin one case we can report that out of more 
than 1,000 trees treated with cement, milk, and Paris 
green, not one was injured during the past summer, 
while many not painted were seriously injured. 

The amount of Paris green used was one table- 
spoonful to each two gallon pail full of paint, mixed se 
as to easily apply with a paint brush, 
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A NEW ELECTRIC CONDUIT FOR STREET CARS, 

Recent developments in electricity have demon- 
strated the necessity of provision for greater safety in 
the use of heavy currents. It has been shown that are 
light currents are particularly dangerous. It is known 
also that objectionable and even dangerous shocks 
may be given to men and animals by such currents as 
are used in the propulsion of street cars. 

We illustrate a conduit for electric railways in which 
all dangers of this kind are avoided. In this system 
the conductor is entirely out of reach, and anelectrical 
connection can be established only upon the portion of 
the railway occupied by thecar. A clear understand- 
ing of this invention may be had by examining the 
parts of the railway and car from which portions are 
broken away to show the interior. 

The car, A, runs upon the railway track, B, and is 
provided with an electric motor, C, which is geared to 
one of the axles of the car in the usual way. Under- 
neath the car is suspended a series of electro-magnets, 
D, which extend downwardly to a point near the elec- 
trical conduit, E. These electro-magnets are inclosed 
to protect them from dirt or injury, and also to prevent 
them from gathering particles of iron. 

The conduit, E, is formed of a tube having a top 
made up of sections, a, of non-magnetic material, in- 
sulated from each other and the body of the conduit. 
In the bottom of the conduit, E, is arranged a con- 
ductor, F, which is thoroughlyjinsulated. To the con- 
ductor, F, are attached standards, 0, to which are 
secured flat springs, c, carrying at opposite ends pieces 
of iron, forming armatures. The normal position of 
the springs is horizontal, but when the magnets, D, 
pass over the springs, they 
are raised up into contact 
with the sections, a, pro- 
ducing an electrical con- 
nection between the con- 
ductor, F, and these sec- 
tions. 

To the bottom of the car 
are attached brushes, d,. 
which are adapted to take 
the current from the sec- 
tions, a, as the car passes 
along. The current passes 
from the brushes through 
the motor, C, a small por- 
tion of it being shunted 
through the magnets, D. 
The current returns to the 
generator through the 
wheels of the car and the 
railway rails. It will be 
noticed that an electrical 
connection with conduc- 
tor, F, can be established 
only when the armatures 
carried by the springs, c, 
are drawn up by the mag- 
nets into contact with the 
sections, a, so that any- 
thing touching the sec- 
tions, a, which are not in 
the electric circuit will be 
no more affected than it 
would be by contact with 
the paving stones. As the 
car passes along, the armatures carried by the springs 
are released and the springs returned to their normal 
position. The surface of the sections, a, are cleaned 
by brushes located at the ends of the car. 

Not only is perfect safety secured by this improved 
system, but the accumulation of mud and water in the 
conduit is avoided by sealing it from end toend. As 
the sections, a, are insulated from the conduit and 
from each other, the current cannot be transmitted 
from one section to another. It is the intention of the 
inventor to maintain a constant circulation of air 
through the conduit, to prevent the condensation of 
moisture, and thus avoid the accumulation of water. 

This system consists almost entirely in the conduit 
and the electro-magnets and brushes carried by the 
ear. Any good electrical motorcan be applied to the 
car, and the current may be supplied by any dynamoof 
approved construction. 

This invention may be readily applied to existing sur- 
face railroads, and the expense of applying will be less 
than one-half that of other systems, as it is not neces- 
sary to disturb the roadbed or cut the ties. The con- 
duit may be placed directly upon the ties, orabove the 
ties. 

The current is carried directly to each car, and the 
chances of leakuge are reduced to such a degree that 
the loss from this cause may be left out of calculation. 
This system also has a great advantage on single track 
roads, as it may be applied to turnouts and switches 
without any complication, and the conduit may be 
carried around sewer manholes and other street ob- 
structions. The difficulties arising from the use of a 
slotted conduit are entirely avoided. 

Mr. Harry W. Smith is the inventor of this system, 
and the Smith Hlectrie Conduit Company, of 120 


Broadway, New York, are the promoters of the inven- 
tion. 


The Outlet to Lake Superior. 

Lake Superior, the greatest of our wonderful inland 
seas, has an area of 32,000 square miles, is 350 miles in 
length, and 900 feet deep. Its outlet is at its western 
end, through the St. Mary’s River, a narrow and dan- 
gerous stream, obstructed by falls and rocks. The im- 
provement of this river was first begun by the State of 
Michigan in 1852, and in 1855 the first lock was opened, 
with a depth of 1114 feet. Since that time the general 
government has greatly enlarged the locks and im- 
proved the river, and the commerce of the lake has 
correspondingly increased. Congress is now asked to 
appropriate five and a half millions of dollars for 
further enlargements and improvements. There are 
few more necessary public works than this, and 
none that promise such immediate returns of the costs 
in benefits to the country. An able address in advo- 
cacy of this great work was recently delivered in the 
Senate of the United States by the Hon. Cushman K. 
Davis, of Minnesota, from which we make the follow- 
ing abstracts : 

The distance from the city of New York to Duluth, 
at the head of Lake Superior, is 1,400 miles, of which 
800 miles are deep water navigation, by way of the 
great lakes. The only outlet from Lake Superior is 
the St. Mary’s River, which is 75 miles in length. The 
fallin this distance is 20 feet 4 inches, and of this 18 
feet 2 inches are at the falls. The only channel now 
navigable is, for the first 35 miles below that place, so 


habited. It is now the seat of great mining opera- 
tions, which are rapidly increasing. It is traversed by 
railroads, and cities have sprung up in the wilderness. 

The wheat received and shipped from that port in 
1880 was 8,021,837 bushels. There were received 17,310,- 
605 bushels in 1889. The shipments of flour in 1883 
were 891,800 barrels ; in1889 they were 2,020, 953 barrels. 
Nearly all of this is the product of the greatest flouring 
mills in the world, those of Minneapolis, whose output 
has in six days been 187,050 barrels, an average of 31,175 
barrels each day. The elevator capacity is 19,500,000 
bushels. 

In 1888 the coal receipts at Duluth were 420,000 tons, 
as against 1,045,000 tons in 1889. The arrivals and clear- 
ances of vessels at this port in 1889 were 2,554 vessels, of 
registered tonnage 2,475, 195. 

The length of dock line is 16:27 miles ; the length of 
dock face is 115°30 miles. 

The following railways and railway systems connect 
directly with these docks: 


Miles. 
St. 'Paul-and Duluth: ..c.50:55 sccnvievscencecu tess deecictces e's 252 
Northern Pacific and branches.................0.2eeeeeeeees 3,850 


Chicago, St. Paul, Minneapolis, and Omaha, and connecting 


ranches. 26232 Soa ce elle os Sule discretion a neee tide 7,067 
St. Paul, Minneapolis, and Manitoba....... ........ 3,160 
Duluth and Iron Range......... 2.2... esse cece eee by a. =<‘ 
Duluth, South Shore, and Atlantic....... ........ cee eee 529 
Wisconsity Cenuitale sy. .iss Oc, evdedecs ts veiesi ga os eareneesen vit) 
Milwaukee, I.ake Shore, and Western...........,,.....e005 605 
Duluth and Winnipeg.... ....... 0... cc cece eee eee eens 70 
Duluth, Red Wing and Southern................ eee eee twee 25 

Total eer awa vcpecde We urinwa ta sages el wer mia eee ee 16,455 


This is but the statement of the commerce of a sin- 


tortuous that passage through it at night is unsafeand| gle city. That of Superior, Ashland, Houghton, Mar- 


quette, Ontonagon, and 
other ports in which is 
comprised the enormous 
output of the iron and 
copper mines of Wisconsin 
and Michigan, goes to 
make up the vast aggre- 
gate expressed by the sta- 
tistics of the operations of 
the canal and lock. 

There can be no doubt 
that a case of urgency is 
presented by the present 
situation. 

—_—__+#e—_— 
Dried Fruits, Nuts, and 
Honey. 

The follwing statistics of 
the fruit and nut products 
of California for the past 
year show what phenome- 
nal strides that country is 


NEW ELECTRIC CONDUIT FOR STREET CARS. 


making in its fruit culture. 
As usual at this season, 
says the California Fruit 
Grower, the annual reviews 
of the various lines of trade 
are being issued by enter- 
prising firms in this city. 
While we do not agree 
with all their estimates, 
they furnish a good idea 
of the quantity of each va- 
riety produced in the State 
during the season of 1889. 


is not attempted. For the remainder of the distance | The following figures are taken from their reviews : 


to Lake Huron the navigation is good. 

The great increase in the number of vessels and in the 
quantity and value of freight conveyed through the lock 
demonstrates that before the present improvements 
can be completed the lake commerce will be under the 
most pressing necessity for their use. In 1889 the num- 
ber of vessels passed through lock was 9,579; freight 
tonnage, 7,516,022; valuation, $83,732,527. 

In 1888 the entries at and clearances from the port of 
New Orleans were, registered tons, entries, 721,128; 
registered tons, clearance, 727,520; total, 1,448,648. 

During the same year the registered tonnage locked 
through the St. Mary’s Canal was 6,411,423 tons. The 
United States expended six and one-half millions of 
dollars in deepening the channel at the mouth of the 
Mississippi River and into the Gulf. In this it did 
wisely. The error was, as here, that the work was de- 
layed too long. 

The total registered tonnage entered and cleared in 
all the ports of the United States from and to foreign 
countries in 1888 was 31,062,007 tons. In the same year 
the registered tonnage through this lock was (estimat- 
ed) 6,200,000, being about 20 per cent of the amount of 
tonnage entered and cleared in that year from all the 
ports of the United States in its foreign commerce. 

Consider the commerce of a single city during the 
year 1889—the city of Duluth. The shipments of iron 
ore from that point were 826,814 tons, as against 
504,110 tons in 1888, an increase of 320,000 tons in one 
year. The shipments in 1884. when export from the 
Minnesota iron mines began, were only 62,122 tons. 
This ore is of the finest quality. It is produced from 
the Iron Range of Minnesota. These mines are inex- 
haustible, Six years ago that region was utterly unin- 
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Pounds. 
Raisins, 900,000 boxes.........cesee cece eee e eee e cece eens 18,000,000 
SP BACKS ars.chiuy oa sisieterottis e oos ales lets stare aizleie alate aiveiealeaneielr 1,000,000 
Dried grapes, sacks sid i... eee ccc eves wissese senses ew ees 2,000,000 
Prunes, French: ciccesiccc ede otevsedeseicioes cates ene 15,000,000 
SPB OURS 2. 2hs - sa savain dic dey ic eieiciace)eia;eioinfel Sske'srele sisia:Saareta' 200,000 
Peaches, unpeeled. .......... cccececccee-coccveccereres 2,500,000 
ea PCCM Ess cesses asec crois aidan wie © 5 wjelsie alee eieis Sw eeles 200,000 
mt Alin GIEd fs) 44 4 aeencewasee deeds sas ieee eia>: BOO D0 
APTICOtS.. Uibes Cased eg anil See wee a eaoeeoetacesheaees 2.000,000 
Apples, evaporated............  ceseceeew esse cece eeeeee 400,000 
SSF BU DAPI toi 2 sass oscie ate aieig.c ciecwale aint Sieiciele resent ets 100,000 
Nectarines 3.6260 co. Geeks stesso cle oar ose eee Ses Suede eee 200,000 
Plums: pitted s: \s0.232sceec teat ie tee hehehe take tes 


Figs, black and white 


Making Sodium Globules, 

Sodium may be obtained in fine, clean globules by 
half filling a small beaker with water, adding to this 
about an inch layer of paraffine oil, and plunging pieces 
of sodium, on the point of a wire, through the oil into 
the water, where they will be superficially oxidized, de- 
taching themselves from the wire, and floating to the 
surface of the paraffine. In case there should be 
globules of water in the oil, they may be gotrid of by 
standing in a tall bottle for a few hours, when they will 
sink to the bottom. I have found this oil an excellent 
liquid for the preservation of sodium, as it has the ad- 
vantages of cheapness, non-volatility, and non-explo- 
siveness, which ‘‘ potassium naphtha” has not. These 
globules are especially useful for demonstrating the 
properties of the metal. They float on the oil, but 
sodium coated with oxide, as in thecommercial metal, 
does not,--Hnglish Mechanic. 
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THE DOG-HEADED OPOSSUM. 

Australia, Van Diemen’s Land or Tasmania, and we 
may say New Guinea also, possess a population of 
mammals whose characters are so marked that it may 
be asserted that all these countries once formed a vast 
continent which has for a long time been separated 
from the other regions of the globe. The mammals of 
this southern, and now dismembered, continent belong, 
in fact, to other categories than the present mammals 
of Europe. They correspond to the order (or, better, 
to the sub-class) of Monotremata, comprising the ant- 
eatersand duck-bills, whose analogues might be sought 
for in vain in other countries, or to the order of Marsu- 
pialia, which still comprises, it is true, a few representa- 
tives in the new world, but which, since the tertiary 
period, has become complete- 
ly foreign to our country. 

Without being as odd as 
the Monotremata, which 
have retained certain traits 
of the reptiles and birds in 
their structure and mode of 
development, the Marsupialia 
yet present one strange char- 
acter which stamps their or- 
ganization with the seal of 
inferiority. Their young are 
born in such a state of feeble- 
ness that they would infalli- 
bly be condemned to perish 
had not nature taken care to 
protect them during the early 
period of their existence by 
offering them shelter in a 
pouch, or at least a cutaneous 
fold situated under the moth- 
er’s abdomen, in the immedi- 
ate vicinity of the hind legs. 
This pouch or marsupium, 
to which the order owes its 
name, is supported by two 
more or less developed osse- 
ous appendages which, ac- 
cording to several authors, 
result from the conversion 
into solid pieces of the ten- 
dons of the great oblique 
muscles inserted on the pel- 
vis. During the entire period 
of nursing it holds the young 
in immediate and continual 
contact with their mother, 
and, later on, serves them as 
aplace of refuge when dan- 
ger threatens them, This, 
however, is not the only pe- 
culiarity of organization that 
the marsupials exhibit, for 
distinctive signs might also 
be easily found in the con- 
formation of the feet, in the 
development of the clavicle, 
and in the arrangement of 
the lower jaw. On the con- 
trary, the brain, the denti- 
tion, and the digestive appa- 
ratus do not furnish good 
characters, for they are not 
constructed upon a uniform 
type. Indeed, in the marsu- 
pials, they exhibit variations 
analogous to those observed 
in ordinary mammals, and 
that are in direct relation 
with the degree of intelli- 
gence, nature, and _ habits. 
Thus, while in the giant kan- 
garoo the cerebral hemi- 
spheres are voluminous and 
contain many folds, in the 
sarcophile, which belongs to 
the same order, the encepha- 
lus is greatly reduced and the brain entirely smooth ; 
and, while the same kangaroo resembles the tapir in 
the form of its molar teeth, the wombat recalls the 
rodents in its jaws, deprived of canines, but possessing 
strong incisors. 

The differences are no less striking in the external 
form and in the proportions of the various parts of the 
body, and it is positively necessary to examine closely 
in order to discover the bonds of parentage between the 
little petauristes and the belides, which havethe bushy 
tail of the squirrel and the alar membranes of a pola- 
touche and thegreat kangaroo whose pyramidal body 
restsupon a sort of tripod formed of a massive tail and 
hind legs two or three times larger than the fore legs. 

So great is the diversity that we find among the 
marsupials that one mighteven be tempted to establish 
a system of parallel classifications for these animals 
and the ordinary mammals. But one would very 
quickly find himself arrested by a certain number of 
important gaps, for, among the present marsupials, 


there exist no types comparable to the bats, seals, ele-, 
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phants, horses, etc. On the contrary, it iscertain that 
the kangaroos, now so common in zoological gardens, 
have exactly the nature of our herbivora, that the 
phascolomes (wombats) may be compared to our mar- 
mots, whose bulky form, massive head, and digging 
habits they possess, while the dasyures, sarcophiles, 
and thylacines, which in Tasmania and Australia play 
the part of our carnivora, seem to have borrowed the 
gait and even the color of some of these animals. The 
dasyures, for example, have the stature, pointed nose, 
and spotted fur of the genets, and, like them, feed 
upon small mammals, birds, and insects, which they 
capture after sunset. As regards external form and 


nature, there are the same resemblances between the 
wolves of our country and the thylacines of Tasmania, 


to which we propose more especially to call the atten- 
tion of our readers. 

The thylacines, of which we know but a single species 
(Thylacinus cynocephalus), are found, at the present 
epoch, probably confined to Van Diemen’s Land, where 
they are destined to be exterminated in a near future, 
as the wolves have been in England. After having 
been distributed over the entire country, they have 
gradually been driven into the interior by the colonists, 
whose herds they decimated, and have been obliged to 
seek a refuge upon mountains of froin 3,000 to 4,500 feet 
altitude, in regions where snow falls during a part of 
the year. It is here that it was necessary to look for 
the thylacines that were taken to London about 1850, 
and those that have been living for three years in the 
Garden of Plants, and from which the figures were 
made that we herewith publish. As may be judged 
from these faithful portraits, the thylacines have ex- 
actly the physiognomy of the wolf in their conical head, 
erect ears, and elongated snout truneated at the ex- 
tremity. They have also the formidable dentition of 
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the wolf, the numerous incisors and the sharp molars, 
although the latter do not offer the same proportions. 
The body is more slender and sits lower on the legs, 
and the tail is much more tapering, more woolly, and 
colored entirely differently. The coat of the thylacines, 
in fact, is of a brownish-gray, variegated with yellow, 
which becomes lighter toward the lower parts of the 
body, and which upon the loins is crossed by fourteen 
dark stripes. These stripes, which are very sharply 
outlined, recall those of the ichneumons, and increase in 
length up to the hips, where they fork and are con- 
tinued upon the base of the tail by three or four simi- 
lar but much shorter stripes. ‘The tail, which is pro- 
vided with coarse hairs, is of a dark brown above, of a 
lighter shade beneath, and blackish at the extremity. 
The head is of a pale shade, 
but a dark line extends on 
each side through the eye, at 
the angle of which there isa 
tawny spot, and the muzzle is 
of a dark color, with a little 
white on the edge of the up- 
per lip. The latter is. pro- 
vided with long mustaches, 
and, as in the dog, a few hairs 
are implanted in the cheeks 
and over the eyes, which lat- 
ter are large and have a dark 
chestnut-brown ball. 

To complete this descrip- 
tion, let us say farther that 
in the thylacines the marsu- 
pial character is scarcely in- 
dicated, the bones designed 
to support the ventral pouch 
being rudimentary. It is not 
astonishing, then, that the 
first colonists took these ani- 
mals. for genuine wolves, and 
the iess so in that, although 
the proportions differ, the 
size is about the same in the 
two animals. This explains 
why the common name zebra 
wolf was given to the thyla- 
cine concurrently with the 
names tiger, hyena, zebra 
opossum, and dog-headed 
opossum. The _ thylacines 
hunt the kangaroos and 
bandicoots, and also attack 
the echidnas, which they suc- 
ceed in strangling and de- 
vouring despite the spines 
that constitute the defensive 
armor of these singular mam- 
mals. It is even asserted that 
formerly, while they were as 
yet wandering upon the sea- 
shore, they fed greedily upon 
the remains of seals, decayed 
fish and mollusks cast up by 
the waves, but the settling 
of European colonists in Tas- 
mania furnished the indige- 
nous carnivora with a more 
succulent food. In fact, the 
colonists introduced domestic 
animals upon the island and 
devoted themselves to the 
raising of cattle and poultry 
upon a large scale, so that 
the thylacines easily found 
the wherewithal to satisfy 
their sanguinary appetites, 
and so much the more easily 
in that in their quality of 
nocturnal animals they could 
profit by the darkness to 
slaughter sheep in the folds 
and fowl in the poultry yards. 
In order to defend their 
property against such terrible enemies, the farmers 
had to display all their vigilance and energy, and it 
was not without great trouble that they succeeded in 
driving the animals to the mountains. It was espe- 
cially by setting traps for them that success was ob- 
tained in arresting their multiplication, for although 
the thylacines dare not attack men, they show a bold 
front to the dog, which hesitates to attack them, and 
which retires from the contest defeated and crippled. 

Up to the present, the thylacines have not bred in 
captivity, either in France or England. Those in the 
Garden of Plants seem to ,have become accustomed to 
the loss of their liberty, and do not exhibit any more 
ferocity than do many other carnivora, and, asin their 
native country, they prefer to remain hidden during a 
portion of the day. 

We have said above that the thylacine was proba- 
bly confined to Tasmania. The reason that we were 
not more affirmative was that we remembered that on 
two occasions the Zoolugical Society of London has 
received information that tends te make us believe in 
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the existence in Australia of a carnivorous marsupial 
more or less analogous, if not identical, with the thyla- 
cine. In a letter addressed to Mr. Selater, Mr. B. G. 
Sheridan, of Cadwell (Queensland), states, in fact, that 
his son, a boy of thirteen, who was accustomed to run 
the woods like an old hunter, was out one day ac- 
companied by a small terrier, when he saw the latter 
obtain a scent and follow it up with eagerness. Curi- 
ous to know what game he had to do with, the boy 
ran after his dog, and found himself face to face with 
an animal of the size of a dingo dog, with a round 
head like that of a cat, with a long tail, and with a 
body striped with yellow and black, and which was 
crouching in the high grass at about a mile from the 
coast. The dog and the savage beast soon grappled, 
and the boy, in order to aid his companion, tried to 
kill the enemy with a pistol shot, but, having merely 
succeeded in wounding and rendering it more furious, 
he judged it prudent to beat a retreat. An animal of 
the same species was also perceived by a police officer 
of the same district, and traces of it have been ob- 
served on several occasions. Thus, in 1872, a Mr. 
Hull, having been called by his inspection service 
to the banks of the rivers Murray and Mackay, to the 
north of Cadwell, was taking a little rest in his tent, 
when, in the stillness of the night, he heard the bark- 
ing of an unknown animal. He at once started out 
with his companions, armed with guns, but could not 
see the beast. In return, he discovered the imprint 
of its feet upon the ground, and made a faithful trac- 
ing of the same, which he sent to England through a 
Mr. Scott. Now this imprint seems to conform well to 
the track of a carnivorous animal of the sizeof a thyla- 
cine.—Z. Onstalet in La Nature. 
0 
AN IMPROVED ELECTRIC SIGNAL. 

The accompanying illustration represents a signaling 
apparatus for use in connection with telegraph lines, 
by which a signal may be sent to any station upon the 
line without disturbing the other stations. 
It is designed to place all the signals upon 
the line under the control of the train dis- 
patcher, whereby he can signal a train at 
any station, whether the operator at that 
station is asleep or awake, present at his in- 
strumentorabsent. Theinvention has been 
patented by Mr. John D. Taylor, of Piketon, 
Ohio. The principle of the apparatus may, 
perhaps, be best explained by supposing 
that the several stations on the line will 
each be indicated by a letter of the Morse 
alphabet, although any other system of dots 
and dashes might be employed. The call, 
therefore, for station ‘‘G,” according to the 
Morse alphabet, would be two dashes and a 
dot (— — -). The several impulses of cnis 
call, operating through the line relay, and 
through magnets, gear, and ratchet wheels, 
move a wheel on the periphery of which are 
notches corresponding to the signal, on the 
completion of which another battery is automatically 
broughtinto circuit to operate a‘signal which may be a 
bell in the office, a semaphore at the side of the track, 
or other suitable device, the circuit last made by the 
eallremaining closed until the operator comes to answer 
the signal, and, by moving a lever, allow the parts to re- 
turn to the point of starting. Thearrangementis such 
that any other letter or combination of letters than 
that for which the instrument is adjusted would prove 
inoperative to work the signal. This instrument is also 
designed for use whereve. anumber of electrical instru- 
ments are connected in series, and where it may be de- 
sired to throw one of the instruments into the circuit 
without affecting the others. 

EE lt 
A Wise Father’s Good Counsel 

‘* Hundreds of young men of fine natural ability and 
thorough education make miserable failures in life 
merely because they have rich parents,” said one of 
the oldest and most successful iron merchants in St. 
Louis to Stoves and Hardware. ‘‘If they were thrown 
upon their own resources from the start, many of them 
would not only succeed in a monetary sense, but would 
become worthy and influential citizens. As it is, the 
majority fail, simply because they lack incentive. 
Over thirty years ago I started in business with 
scarcely any capital, but with plenty of courage and 
energy, and a firm resolution to accumulate enough to 
place my family in comfort in my old age. Never 
allowing myself to forget this object for a moment, I 
have succeeded beyond my most sanguine hopes. Now 
I have a son who recently graduated at a prominent 
institution of learning. Instead of selecting a profes- 
sion he looks forward toa life of activity in a mercan- 
tile pursuit, and has commenced work as an assistant 
shipping clerk in my establishment. ‘The work is hard 
and the pay small, but as he masters the business he 
willadvance. Afterawhile he will earn his way through 
the various departinents to a desk in the counting 
room. It may take several years, but the practical 
knowledge thus gained is essential to a successful busi- 
ness career, and, besides, it is a knowledge obtained 


in the counting room at first at a good salary, but this 
would not have given him the necessary experience, 
nor have enabled him to obtain the independence and 
self-reliance that comes with a thorough mastery of 
business. In the years tocome that boy will have a 
knowledge of business that will always find him 
employment should financial reverses come. But, asa 
rule, financial reverses never come to men with such a 
training. If rich fathers would encourage their sons 
to work through such an experience, they would see 
the day when their sons would bless them for it. Idle- 
ness will ruin any young man.” 
+ 0+ 2 ———_|__ 

The Distribution of Hydraulic Power in London. 

Few Londoners (writes a correspondent of the 7'tmes) 
are aware that there are now under the streets of the 
metropolis forty miles of pipes charged with a pressure 
of 750 pounds per square inch. Theseare the mains of 
the London Hydraulic Power Company, which now 
extend in a perfect network throughout the city, and 
from the docks at one end of London to Victoriaat the 
other. Co:npressed air has been largely used for trans- 
mitting power in this country, notably in Birmingham, 
on the Continent, and in the United States; and elec- 
tricians are working hard with a view to the introduc- 
tion of electricity as the agent. But in London the 
system of hydraulic power is virtually having its own 
way. 

It is now more than half a century since Lord Arm- 
strong first directed his attention to the utilization of 
water pressure and its transmission for mechanical pur- 
poses. For the past thirty or forty years hydraulic ma- 
chinery has been in use at docks, at railway goods sta- 
tions, in warehouses, and elsewhere. But Lord Arm- 
strong’senthusiasm led him to anticipate the time when 
the practice would be widely extended, when hydraulic 
power would be drawn from a common center, especi- 
ally for fluctuating and intermittent purposes. That 
dream has been realized. By the system which was es- 
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tablished at Hull, in 1876, under the direction of Mr. E. 
B. Ellington, by the system which has been organized 
in London by the same engineer, and by a similar un- 
dertaking at Liverpool, a service of high pressure hy- 
draulic power is now at the command of the public, of 
consumers large and small, the cost of the power being 
in direct proportion to the work done. 

The mains in London are of cast iron, varying in in- 
ternal diameter from 7 inches to 2 inches, and are kept 
charged constantly ata pressure of 750 pounds per 
square inch by powerful engines located at Blackfriars 
and Westminster. The engines at the Blackfriars sta- 
tion can pump 3,000,000 gallons per week, and those at 
Westininster 2,000,000 gallons ; and the rapidly increas- 
ing demand for power has necessitated the construction 
of a pumping station at Wapping which will deliver 
4,000,000 gallons per week. The present supply to con- 
sumers alounts to about 3,750,000 gallons weekly. This 
is consumed by somewhat over a thousand machines, 
and there are at the present time 200 applicants for 
machines to be connected with the mains. This power 
is supplied direct to lifts, presses, and other purposes 
of a similar character without the use of any engine or 
power-producing machinery, and can also be used for 
driving engines of special construction in thesame way 
as steam or gas. Many such engines are now at work 
grinding coffee, ventilating, working elevators and 
crushers, driving dynamos and general machinery, but 
hydraulic power is chiefly used for machinery which is 
used intermittently. For pumping itis also valuable. 
No engine is required, only sinall direct-acting rams, 
which may be allowed to run without attention. The 
quantity of power used is measured in gallons by me- 
ters, and is charged for on asliding scale, commencing 
with a minimum of £1 10s. per quarter for 3,000 gallons 
or under, down to about 2s. per 1,000 gallons in the 
ease of large consumers. The power is available day 
and night and on Sundays all the year round. There 
it is, to be had by the simple turning of a tap. There 
is no getting up of steam, no filling of tanks for one’s 
own hydraulic supply. 

As has been indicated, it is where power is required 


only by such work, Of course J could have placed him | intermittently that it is cheaper to use hydraulic power 
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than to set up one’s own gas or steam engine. The en- 
gineer of the company considers that, taking all the 
circumstances into account, it can hardly be a profit- 
able operation to supply public power under conditions 
similar to those which exist in London at less that 2d. 
per indicated horse power per hour. This would be 
from £20 to £25 per horse power per annum, working 
from fifty to sixty hours per week. Where the power 
used is small, that would compare favorably with the 
cost of steam. The comparison may not, perhaps, be 
so favorable with a gas engine working under the most 
advantageous conditions ; but directly the gas engine 
is set to do intermittent work, the advantage is largely 
on the side of hydraulic power ; while for such pur- 
poses as lifting and pressing, the general convenience 
and simplicity of the hydraulic system, are such that 
its use would, perhaps, scarcely be affected even if 
there were no direct economy in the cost of working. 

Failures of the mains occur occasionally, and, con- 
sidering the very hign pressure with which they are 
charged, this is a serious matter. The velocity of water 
at 700 pounds pressure through a free orifice being 320 
feet per second, a tiole only a quarter of an inch in dia- 
meter will pass berween 38,000 and 40,000 gallons in 24 
hours. The method employed for detecting leakage is 
based upon an automatic record of the quantity of 
water forced into the mains. When there is an abnor- 
mal increase during any night, particularly during the 
early hours of the morning, the mains are tested. 
Pressure gaugey of considerable range are connected to 
each of the maiuis radiating from a station. Each main 
is shut off in suvcession, and the behavior of the hands 
of the gauge will indicate whether there is leakage or 
not. By closing in succession the valves along a main 
in which a leak has been discovered, and by using a 
sounding rod, nearly the exact spot of the leakage may 
be determined. On one occasion, from the record of 
the pumping, a leak was supposed to exist in one of 
the mains running from the Blackfriars station. An 
observation was made, and the action of 
the gauge could only be accounted for by a 
stop valve about two miles away, supposed 
to be closed, passing a small quantity of 
water, and by a machine near the valve 
having been left working by an attendant. 
Upon examination at the spot the valve was 
found leaking, as had been expected, and 
the machine could be distinctly heard at 
work. It was asmall hydraulic pump, and 
each stroke was indicated by the gauge. 

One important use of this high pressure 
water circulation has not been indicated— 

amely, its use in case of fire. A small jet 

f high pressure water injected into a larger 
jet from the ordinary waterworks mains so 
intensifies the pressure of the latter in the 
delivery hose that a jet of great power can 
be obtained at the top of a high building 
without the aid of a fire engine. Captain 
Shaw has expressed a very decided opinion 
as to the value of this high pressure supply of water for 
the extinction of fire, but though the provision of the 
necessary injector hydrant is comparatively inexpen- 
sive, the authorities have displayed an apathy cn the 
subject which is difficult to understand. Last year Cap- 
tain Shaw witnessed a most satisfactory experiment. 
The jet from an ordinary water main, having a pres- 
sure of about 40 pounds per square inch, rose through 
a hose to a height of 40 feet or 50 feet. The high pres- 
sure water was then turned on through a three-eighth 
inch opening. The jet at once rose to a height of 90 
feet or 100 feet, which, in the opinion of Captain Shaw, 
would have been as useful as any fire engine for ex- 
tinguishing a fire. It has been stated that in Man- 
chester, after the introduction of high pressure 
hydrants, the loss from fire was reduced by six- 
sevenths. In Liverpool the loss was reduced to one- 
fourth of what it was previously. If the annual loss 
from firein London amounts, as is calculated, to over 
£2,000,000, and if the saving effected by an efficient sys- 
tem of hydrants were only one-fourth, or even one- 
tenth of the saving effected in the cities mentioned, it 
would amount to hundreds of thousands of pounds 
annually. 

0 

‘“T ALWAYS make it a point,” remarked a manufac- 
turer, the other day, ‘‘ to reply to every communication 
of a business nature addressed to me. It doesn’t matter 
what it is about, provided only that it is couched in 
civil language. I do this because courtesy requires 
that I should ; but aside from that, I find also that it 
is good policy. Time and again in my life I have been 
reminded by newly secured customers that I was re- 
membered through correspondence opened with me 
years before, and many orders have come to me through 
this passing and friendly acquaintance with people. 
On the other hand, J have known plenty of business 
men whose disrespectful treatment of correspondents 
has been bitterly remembered and repaid with com- 
pound interest. Silence is the meanest and most con- 
temptuous way of treating anybody who wishes to be 
heard and to hear, and resentment is its answer every 
time.”-—Age of Steel, 
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SOME EFFECTS OF LARGE CURRENTS. 
BY GEO. M. HOPKINS. 


from a state of rest, and to increase its amplitude of 
vibration until it describes an arc of about 30°. The 


During some of the earlier experiments with electri-| heat generated by the current is conducted away so 
city as a motive power for railways, in which the rails} rapidly as to permit of continuous operation. 


were employed as’conductors of the current, it was ob- 
served that the wheels which received the current from 
the rails had an enormously increased traction while 
the current passed. This was at first attributed to the 
direct action of the current, then to molecular change 
caused by the electrical heating of the surfaces in con- 
tact, but the phenomenon has never been fully ex- 
plained. 

The contact between the wheel and the rail under 
the conditions of actual use upon railways is scarcely 
more than a short line. If the surfaces were perfect as 
well as infinitely hard and rigid, the contact would be 
simply a mathematical Jine. In reality the surfaces in 
contact are very small, so that any current meeting 
the resistance of such a contact must produce some 
heat, which becomes greater as the current is increased. 
Experiments show that acurrent of several amperes, 
having a pressure of one volt or less, is required {to 
secure good results. 

Some interesting facts in regard to thelocal effects of 
large currents may be demonstrated by means of the 
simple apparatus shown in Fig. 1, in which a long 
pivoted index carries a jaw for holding a metal plate, 
a, the edge of which rests at right angles upon the 
edge of a metal plate, 6, held by the fixed jaw. The 
free end of the index extends partly over the face 
of a scale secured to the base of the instrument. The 
two jaws are insulated from each other and connected 
by wires with a secondary battery or other source of 
electricity capable of supplying a six or eight ampere 
current with a pressure of from one to two volts. 
When this current passes through the metal plates 
held by the jaws, the parts in contact expand instantly, 
as shown by the upward movement of the index ; and 
when the current ceases, the plates immediately con- 
tract, allowing the index to drop. Although the dis- 
tance through which the index moves is small, it is 
measurable, and when the minuteness of the portion of 
the metal actually expanded is considered, it is seen 
that the expansion is very great. Different metals are 
not all affected in the same degree. As would be ex- 
pected, the effect of the same current on good conduc- 
tors, such as silver and copper, is less than it is on iron 
and German silver. 

The molecular changes effected in the metals are 
analogous to those produced in the lead of the Trevel- 
yan rocker. In this instrument, however, the expan- 
sion takes place in one only of the pieces of metal in 
contact, the other piece being contracted by the with- 
drawal of the heat by the cold metal. 


The form of Trevelyan rocker shown in Figs. 2 and 


4 has been designed with special reference to the com- 
parison of the effects of heat from an external source, 
and heat generated within the metal by the passage of 
a current through a point of resistance. The clamps 
mounted upon the upright metal rods are arranged for 
holding plates of different metals. The rocking bar, 
which rests upon the edges of these plates, is of cylin- 
drical form. In the side of the bar, at one end, is 
formed a narrowgroove leaving ridges which rest upon 
the edge of one of the metal plates. In Fig. 2, the dark 
plate is lead. The rocking bar, of brass, is provided 
with a light index to show the vibrations. When this 
bar is heated by means of a flame, and placed upon the 
edges of the metal plates, with the ridges in contact 
with the lead plate, it rocks violently, and if the index 
be removed, the rocker gives forth a musi- 
cal note, which continues until the heat of 
the bar is reduced below the operative 
limit. This action is due to the local expan- 
sion of the lead by contact with the ridges 
of the heated bar and the subsequent rapid 
cooling of the lead on the separation of the 
surfaces. These operations occur with great 
rapidity ; the two ridges alternating in the 
production of the effects. 

If, after cooling the heated parts, a heavy 
current is passed through the standards, the 
plates, and the bar, the same vibratory mo- 
tion is at once set up, and while, in the case 
of the Trevelyan rocker, lead seems to be 
the only metal available for one of the 
surfaces, in the electrical roclxer the results 
are the same in kind, although different in 
degree, with all the metals and alloys tried 
thus far. 

To render the movements clearly visible, a 
pendulum is applied as shown in Fig. 4. 
The ring at the upper end of the pendulum 
rod is provided with a set screw, which 
allows it to be shifted from one rocking 
bar to another. This arrangement also 
permits of placing the pendulum and bar in 


By raising the pendulum so as tobring the convex 


Say 
Fig. 1—APPARATUS FOR SHOWING LOCAL EXPANSION. 


side of the rocking bar into contact with the edges of 
the plates, and drawing the bar along lengthwise of 
the plates, first without the current and afterward with 


ss SSS_ 
Fig. 2.—ROCKER FOR APPLIED HEAT, 


the current flowing through the apparatus, a great in- 
crease in friction will be noticed as the current passes, 
the increased friction being due to the jutting out by 


Fig. 3.—MODIFIED ROCKER. 


expansion of points upon both the edges of the plates 
and the side of the rocking bar. 

In Fig. 3 is shown a slightly modified form of rocker 
in which a plate with a graduated series of notches is 
used in connection with a cylindrical bar. 


In the case of the rocker with the attached pendu- 
lum the taps of the rocker upon the edge of the plate 
are as distinct and regular as the ticks of a French 
clock. 

a 
‘Whe Secret of Cheap Building. 

A man who is resolved to be independent of land- 
lords can build a very comfortable house forfrom $2,000 
to $2,500. He can have sufficient room, and a house 
with a decent exterior and a plain interior. Heought, 
first and foremost, to provide a bath room, even if he 
cannot buy aslatemantel. It will bethe wisest in the 
long run to have a bath room. Ask any woman who 
has had the care of two or three children how much a 
bath room saves them. The larger the family, the 
greater the saving in work and worry, which is more 
wearing than work. If a man has only $2,000 and a 
large family, he must sacrifice something or deny 
himself something when he builds. : 

If he is wise, he will contrive closets and cupboards, 
a style of house that renders running up and down 
stairs unnecessary (there is nothing so tiresome as go- 
ing up and down stairs), make his dining room large 
enough for a living room, and see that the arrange- 
ment of the kitchen is labor saving. Slate roof, slate 
mantels, bay windows and pretty trimmings can all be 
dispensed with. There are people who do not seem to 
have any clear idea of the things that are appropriate 
in a cheap honse. We recall an instance where a 
gentleman, after looking at a design for a cheap house, 
expressed surprise at the cost, which was very low, and 
in the same breath he inquired if the house would be 
roofed with slate. A cheap house is not roofed with 
slate, it is needless to add. His next query had refer- 
ence to the plumbing. If his ideas were realized, the 
plumber would charge at least $300. Evidently, the 
gentleman thought the plumbing would cost about a 
third of that sum, or less. 

To sum it all up, substantial fixtures rather than 
pretty trimmings. Good ventilation, ample’ room, 
plenty of light and warmth, may be obtained if a man 
desires to insure it in building for his own use, at a 
very moderate outlay. But then he must build to 
please himself instead of vying with his neighbor.— 
Real Estate Record. 

ao 
Mineral Products of the United States. 
Metallic Products of the United States in 1888. 

Pig iron, spot value long tons, 6,489,788, $107,000,000; 
Silver, coining value troy ounces, 45,783,632, $59,195,- 
000; gold, coining value, troy ounces, 1,604,927, 
$33,175,000 ; copper, value at New York, pounds, 231,- 
270,622, $33,833,954 ; lead, value at New York, tons of 
2,000 pounds, 180,555, $15,924,951 ; zinc, at New York, 
tons of 2,000 pounds, 55,903,.$5,500,855 ; quicksilver, at 
San Francisco, flasks, 33,250, $1,413,125; nickel, at 
Philadelphia, pounds, 195,182, $115,518 ; aluminum, at 
Philadelphia, pounds, 19,000, $65,000; antimony, at 
San Francisco, tons of 2,000 pounds, 100, $20,000; 
platinum (crude), at New York, troy ounces, 500, 
$2,000 ; total, $256,245,403. 


Non-Metallic Mineral Products of the United States. 


Bituminous coal, tons of 2,240 pounds, 91,106,998, 
$122,497,341 ; anthracite, tons of 2,240 pounds, 41,624, - 
610, $89,020,483; building stone, $25,500,000; lime, 
barrels, 49,087,090, $24,543,500 ; petroleum, barrels, 27,- 
346,018, $24,598,559; natural gas, $22,662,128; cement, 
barrels, 6,253,095, $4,533,639; salt, barrels, 8,055,881, 
$4,377,204 ; limestone for iron flux, tons of 2,240 pounds, 
5,438,000, $2,719,000; phosphate rock, long 
tons, 483,705, $1,951,673; zinc white, short 
tons, 20,000, $1,600,000; mineral waters, 
gallons sold, 9,628,568, $1,709,302; borax, 
pounds, 7,589,000, $455,840; gypsum, short 
tons, 96,000, $430,000 ; manganese ore, long 
tons, 25,500, $255,000; mineral paints, long 
tons, 24,000, $380,000; New Jersey marls, 
short tons, 600,000, $300,000; pyrites, long 
tons, 54,331, $167,658 ; flint, long tons, 30,000, 
$175,000; mica, pounds, 48,000, $70,000 ; 
corundum, short tons, 589, $91,620 ; sulphur, 
short tons, ——; precious stones, $64,850 ; 
gold quartz, souvenirs, jewelery, $75,000 ; 
crude barytes, long tons, 20,000, $110,000 ; 
bromine, pounds, 307,386, $95,290; feldspar, 
long tons, 8,700, $50,000; chrome iron ore, 
long tons, 1,500, $20,000; graphite, pounds, 
400,000, $33,000 ; flourspar, short tons, 6,000, 
$30,000; slate ground, long tons, 2,500, 
$25,000 ; cobalt oxide, pounds, 12,266, $18,- 
441; novaculite, pounds, 1,500,000, $18,000 ; 
asphaltum, short tons, 53,800, $831,500; 
asbestos, short tons, 100, $3,000; rutile, 


working position, without the necessity of 


leveling the base of the instrument. The 


current from one small cell of secondary 
battery or from two iarge bichromate cells 
connected in parallel circuit is sufficient to 
cause the pendulum to begin to oscillate 


Fig. 4.-ELECTRICAL ROCKER, 
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pounds, 1,000, $3,000 ; total, $328,914,528. 
Résumé. 

Metals, $256,245,403; mineral substances, 
$328,914,518; mineral products unspecified, 
$6,500,000; grand total, $591,659,931.—Hng. 
and Min. Jour. 

Nene ek tan ee 

No consideration is sufficient in law if it be 

illegal in nature. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 


CaR COUPLING. — Thomas B. Winn, 
Darien, Ga. This is a device designed to render the 
common link and pin coupling automatic, and obviate 
all necessity for going between the cars to couple or un- 
couple them, the device being simple, strong and cheap, 
and easily attached. 


CABLE RAILWAY.—George W. Higgins, 
Bunker Hill, Kansas. This invention consists of an 
automatic cover for the slot of a cable railway through 
which the grip shank passes, which will keep the slot 
covered along the entire length of track except im- 
mediately at the point where a car is passing. 


Mechanical. 


WatTeER Moror. —William E. Vernon, 
Sipe Springs, Texas. This invention provides for the 
transmission of the power generated by the revolution 
of two or more water wheels to a single driving shaft, 
the wheels being located in a frame forming a wheel 
channel, with hinged gates, and other novel features. 


PLuMB LEVEL.—Carl E. Nielsen, Salt 
Lake City, Utah Ter. This isan instrument designed 
to supersede the ordinary fragile one, while being made 
at a low cost, and adapted to indicate true levels, 
straight plumbs, and correct compass lines in building, 
and also the angles in mining, and the height and dis- 
tance of buildings and other objects. 


PLANE. — Gustav Heymeier, Bremen, 
Germany. This is a tool for planing the bottoms of 
grooves in mouldings and ornamental woodwork, 
whereby the depth of the cavity may be readily fixed, 
and the shape of the curved bottom of the groove re- 
tained while the tool is doing its work. 


VALVE. — Oscar F. Burton, Brooklyn, 
N. Y. This isa direct-acting graduating valve, with a 
bored body or case, in which is fitted a hollow stem for 
endwise movement, having at opposite ends valve 
heads of different areas,adapted to seat at opposite 
ends of the case, the valve being especially designed for 
use between supply and expanding chambers in work- 
ing steam, water, gas, or other fluid. 


Agricultural. 


CHECK Row PLANTER. — William’ R. 
Morse, Chicago, Il]. Thisinvention provides a machine 
designed to be quickly and easily adjusted, while 
adapted to mark the ground oftener than is common 
with machines of this class, as a better guide to enable 
the attendant to control more closely the accuracy of 
the planting. 


Piow. — Franklin H. Wissler, Win- 


chester, Va. This invention is designed to providea 
simple construction of standard and point, whereby the 
point may be firmly secured in position and its securing 
bolts be in a great measure relieved of strain, the point 
being easily applied and removed. 


Miscellaneous. 


ANEMOSCOPE. — Cornele B. Adauis, 
Walthourville,Ga. This is an instrument for making 
an accurate graphic record of the direction of the wind 
at any hour or minute of the day, and consists of a 
properly ruled web, web-advancing mechanism, and 
pointers or markers, with connections between the web 
mechanism and a vane. 


CABINET FILE. — John Muhlhauser, 
Rochester, N. Y. This is a file in which a number of 
horizontal rigid panels are arranged in a pile in an open 
frame or casing to- press upon and hold in compact 
position assorted sheet music, periodicals, etc., the 
panels having a hinged vertically sliding connection 
with the casing. 

Music ALBUM AND LEAF TURNER. — 
Warren H. Jeu Devine, Friend, Neb. This invention 
covers a novel construction whereby the sheets of music 
held in the album may be turned by the performer at 
will by pressing against the knee swell of the piano or 
organ. 


Gas Stove. — James H. Carrington, 
New York City. This stove consists of a shell made in 
the shape of a cone or dome and formed of transparent 
material, preferably of different colors, to form a please 
ing glow from the light visible through the foraminated 
or woven wire casing from all sides of the stove. 


O1L STovE oR Lamp. — William W. 
Batchelder, New York City. This stove or lamp has a 
burner designed to produce the largest possible surface 
of flame by causing the flame to burn in a zigzag, 
fluted, or ruffie shape, giving a flame eurface much in 
excess of the area which the width of the wick would 
otherwise afford, and a maximum amount of light and 
heat from the quantity of oil burned. 


WEB CUTTER FOR LINING MACHINES. 
—Arnold W. Schlichte, New York City. This is an at- 
tachment for use with a machine formerly patented by 
the same inventor, to provide for the automatic action 
of the web-severing mechanism, such mechanism in the 
old construction having been operated by hand. 


HEAD CHECK Loop.—John H. Rafferty, 
Worcester, Mass. This is a device adapted more es- 
pecially to hold headcheck reins to the crown strap of a 
harness bridle, and adapted also for use as a driving 
rein loop, being intended as a simple, inexpensive, 
ornamental, and reliable loop of this character. 


Harness Pap. — Willard A. Bates, 
Princeton, Me. This invention consists in inflexible 
housing pads, united flexible connection, and provided 
each with a rocker at or near its transverse center, 
whereby the rockers will act against the under side of 
the saddle pads, to enable the housing pads to rock in 
the direction of the ends of the saddle, making a pad 
which can be adjusted to fit any horse, and which will 
adjust itself so that the whole surface of the pad will 
bear evenly upon the horse. 

BuILpina@.—James W. Brook, Lynch- 
burg, Va. Combined with the framing are roof sec- 
tions hinged or pivoted together, one of the sections 


being hinged or pivoted at its outer edge to the fram- 
ing, and the other section being movable at its outer 
edge to and from the hinged edge of the first section, 
with other novel features, the invention being ap. 
plicable in the building of ice houses and other 
structures. 


BABY CARRIAGE BRAKE.—George W. 
Dolby, Tremont, N. Y. This brake consists of a rope 
or chain adapted to be secured to the handles of the 
carriage, twin hooks for engaging the felly of the 
wheel, having a common shank, and secured to the rope 
or chain, and a spring interposed in the chain, the 
device effectually preventing the vehicle from moving 
far, even on an inclined surface. 


SLEIGH KNEE.— Seth C. Doane, 
Stevens Point, Wis. Combined with the runner and 
the beam is a knee having a ball and socket joint 
which forms a connection with the runner, 80 as to per- 
mit acertain amount of motion of the runner while 
securing the requisite strength. 


PouttTRY Coop. — Robert Yoakum, 
Dallas, Texas. This a portable folding coop, more es- 
pecially designed for the transportation of fowls to 
market by rail or boat, and is so constructed that the 
coops may be readily dismantled or knocked down for 
return to the owner in packed and folded bundles, 
while the parts may be easily cleaned. 


Mixine Liquips.—Benjamin F. 
Phelps, Kansas City, Kansas. This is a device consist- 
ing of a rocking frame on which is pivoted an arm 
carrying a cup held on top of each glass containing the 
liquid, a platform being held vertically adjustable on 
the arm and carrying the glass, for mixing and shaking 
liquids thoroughly and efficiently. 


EVAPORATING APPARATUS.—Richard 
G. Peters, Manistee, Mich. This invention is designed 
to secure the continuous evaporation of salt brine under 
vacuum by a continuous feed of brine and a continuous 
discharge of salt precipitated, the vacuum being sealed 
by immersion of the outlet of the discharge pipe in a 
tank of brine, where the salt is received by the buckets 
of an endless carrier and elevated to dripping bins or 
to other means or appliances for drying. 


APPARATUS FOR ABRADING AND 
PoxisHine—James H. Niland, Port Jervis, N. Y. 
This invention relates to machines for cutting and 
polishing glassware by a revalving wheel, aud provides 
improved means for agitating the abrading and polish- 
ing material to prevent its settling in the reservoir, and 
for applying it evenly and frequently to the cutting and 
polishing tool. 

HEMMER. -— Isaac Schneer, New York 
City. This isa single seaming attachment for sewing ma- 
chines, designed to produce a flat single seam, especially 
desirable for uniting the sleeve of a shirt to the body 
and the body to the bosom. 


SLipine SAsHE#s. — Sidney R. Deacon, 
Los Angeles, Cal. This invention provides means 
whereby a sliding window sash may be swung within 
the room to facilitate its cleaning, there being combined 
with the sash an attached hinged bolt, in connection 
with certain devices used therewith. 


FoLpine SEATS. — John M. Sander, 
Bloomsburg, Pa. This invention relates to hinges to 
be used on opera chairs, school desks, etc., providing 
therefor a hinge which will be noiseless, and at the 
time simple and durable in construction. 


Lock.—Georg St. Meyer, Felton, Pa. 
This is a reversible lock, designed, with but slight 
changes, to be readily used as aright or left hand lock, 
while it can also be used as an ordinary door lat.ch, the 
invention covering various novel features and combina- 
tions of parts. 

RIDGE AND HIP COVERING FOR 
Roors.—Thomas Toner and John E. Carroll, of No. 32 
North Fifth Street, Philadelphia, Pa. This is a new 
article of manufacture consisting of a series of plates 
adapted to be easily and conveniently applied by the 
roofer, to prevent all leakage of roof water, and at the 
same time give an ornamental appearance to the build- 
ing. 

METALLIC SHINGLE. -— The above in- 
ventors have also patented an improved form of 
metallic shingle, which is designed when applied to be 
securely interlocked and braced, and prevent all back 
water from passing on to the wood on which the shin- 
gles are laid. 


NEW BOOKS AND PUBLICATIONS. 


THE CONVERSATION METHOD FOR 
SPEAKING, READING, AND WRITING 
GERMAN. Intended for self-study 
or use in schools. By Edmond Gas- 
tineau, A.M. Ivison, Blakeman & 
Company, New York and Chicago. 
Pages xx, 534. 


The Gastineau method of learning to speak lan- 
guagesis based as nearly as possible on the natural 
method. It is a development, of course, of the old 
Ollendorff system, but greatly perfected. Throughout 
a great part of the work the parallel systems are given, 
the English and German filling their respective columne, 
one being a literal translation of the other. Besides 
this, where deemed necessary, phonetic spelling is used 
to give the pronunciation of the German. A number 
of exercises in text and written hand, with vocabu- 
laries under different headings, are very valuable and 
are well adapted to carry out the object of the work. 
At its end some 70 pages are devoted to the grammar 
proper of the language. The Gastineau syetem has ac- 
quired such popularity that it vouches forthevalue of 
this work. 


THE NATIONAL MEDICAL DICTIONARY. 
By John §. Billings. Vol. IL Ato J. 
Philadelphia: Lea Brothers & Co. 
1890. Pp. lvi, 781. 


The eminence of the editor and compiler of the pres- 
ent work is the best voucher for its value. Its title suffi- 
ciently expresses its contents, which include everything 
relating to medicine. It opens with the doses of differ- 
ent medicines in apothecaries’ weights and measures and 


by the metric system, notes on the antidotes to differ- 
ent poisons, systems of numbering spectacle glasses, di- 
mensions of parts and organsof the human body and 
their weights, and Professor Atwater’s tables of foods 
and dietaries. After these the dictionary proper be- 
gins. Its character is of an extensive nomenclature, 
but with comparatively short definitions. It is a work 
for strictly dictionary use, not of cyclopedic capacity. 
It will be a most valuable addition to any scientific 
library. 


REPORT OF THE COMMISSIONER OF EDU- 
CATION FOR THE YEAR _ 1887-88. 
Washington : Government Printing 
Office. 1889. Pp. xii, 1209. 


This valuable report treats of the educational work of 
the United States, the history and present aspects of 
education, and all recent occurrences in that field. The 
discussion of questions relating to different public in- 
stitutions, statistics of school systems, training of 
teachers, secondary and superior instruction, profes- 
sional instruction, kindergartens, and manual training 
are all treated at length. It is so comprehensive that it 
does not lend itself to a report. It may truthfully be 
said that all interested in education will be certain to 
find something in their own department of value and in- 
terest in its pages. The statistics are very exhaustive, 
covering all the prominent institutions of the United 
States. Many familiar names appear among the insti- 
tutions treated of; among others adescription of the 
Pratt Institute, whose work has been illustrated in our 
pages, is given. 


THE First Book IN Cotor. By Stephen 
W. Tilton. Boston: Published by 
the author. 1889. Pp. 187. Price $1. 


The title of this book expresses its field. It is in- 
tended to give a practical system of color study which 
can be applied to the artist’s use by carrying out its 
principles. It isclaimedthat all natural colors can be 
imitated by the mixture of pigments. It is an interest- 
ing attempt to make abstract theory subservient to 
practice. 


Pratt INSTITUTE RECORD. Published 
by Pratt Institute, Brooklyn, N. Y. 
Pp. 53. 

This number of the Record of the Pratt Institute of 
Brooklyn discloses what the institute is doing, its needs 
and prospects. The president’s address indicates his 
desires. The Thrift Association and financial aspects 
aud probable success of its undertakings are given am- 
ple space. An excellent illustration of the institute is 
used as frontispiece. The Thrift Association, to which 
we have alluded, is a species of savings bank which is 
conducted in unison with the work of the institute. 


SCIENTIFIC AMERICAN 
BUILDING EDITION: 


FEBRUARY NUMBER.—(No. 52.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors of a cottage on Staten 
Island, N. Y., from drawings and specifications 
supplied by Munn & Co. Perspective elevation, 
floor plans, and details. 

2. Plate in colors of a residence at. Buffalo, N. Y. 
Floor plang, sheet of elevations, details, etc. 


3. An ornamental carriage house at South Orange, N. 
J. Perspective elevation. 


4. Engravings of the new auditorium building, 
Chicago, Ill. 
5. A Staten Island cottage, costing $3,300 complete. 
Floor plans and perspective elevation. 
A residence at Portchester, N. Y. Cost $11,500. 
Lamb & Rich, New York, architects. Plans and 
perspective elevation. 


%. A dwelling at Hill View, Dunwoodie, N. Y. Cost 
$5,100 complete. Floor plans and perspective 
elevation. Architect, C. E. Miller, New York. 


Design for a cottage at Mystic, Conn.. by F. W. 
Beall, architect, New York. Elevations and floor 
plans. 


9. A double dwelling house at Stamford, Conn., 
erected at a cost of $7,800 complete. Plans and 
perspective. 

Cottage erected at Larchmont Manor, N. Y. Cost 
$4,350. Floor plans and perspective. 

. The new Carteret club building erected at Jersey 

City Heights, N.J., from designs by Bradford L. 
Gilbert, of New York. Cost $20,000. 


The Oriel Row of thirteen houses, San Francisco, 
Cal. Erected at a cost of $5,800 each. Plans and 
perspective. 


6. 


8. 


10. 


12. 


18. Arecently erected cotragein *‘ Iselin’s Park,” New 
Rochelle, N. Y. Cost $6,000. Perspective and 


floor plans. 


14. A very pretty cottage at Hill View, Dunwoodie, 
N. Y., recently completed at a cost of $5,000. 
Chas, E. Miller, architect, New York. Floor plans 


and perspective elevation. 


. Miscellaneous Contents: Baths in schoo] houses.— 
Combined wood worker and moulder, illustrated. 
—The Gurney Hot Water Heater Co.--A practi- 
cal device for working window shutters, illus- 
trated.—_Square turned work for balusters, 
columns, etc. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages: forming, practi- 
cally, a large and splendid MagazINE OF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullnegs, Richness, Cheapness, and Convenience 
of this work have won for it the LaR@eEsT CIRCULATION 
of any Architectural publication in the world. Sold by 
all newadealers. 

MUNN & CO., PusiisuErs, 
361 Broadway, New York, 
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Wusiness and Personal. 


The charge for Insertion under this head is One Dollar 
a lines or each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


All books, app., etc., cheap. School of Electricity, N.Y. 


For Sale—Patent 401,409, for detecting leaksin plumb- 
ing system of hotels, apartment and office buildings. 
A. H. Brown, 7 W. 26th St., New York. 


New eight-light dynamo and first-class 2H. P. Ship- 
man engine, $115. E. H. Loomis, Hamilton, N. Y. 


The advertiser, an inventor, will assign all inventions 
made by him during one year in consideration of a nomi- 
nal sum of money, a smail percentage of profits, and the 
cost of obtaining patents on each invention. Address 
J. M. Graham, 208 Race St., Philadelphia, Pa. 


For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers’ Supplies, write 
A. & W.8. Carr Co., 138 and 140 Centre St., New York. 


Magic Lanterns Wanted--For sale or exchange. Har- 
bach & Co., Philadelphia, Pa. 


Wanted—To buy a patent of general utility not yet 
introduced. Address, stating price, terms, and inclosing 
specifications. P.O. box 1315, Stillwater, Minn. 


Wanted—Competert man to take charge of a machine 
shop building special, heavy machinery. Give age, ex- 
perience, references, wages. Address T. R. H., box 606, 
Chicago, III. 


Salesmen can add to their incomes by selling our 
goods on commission. Commissions to one salesman, 
who devoted only one hour daily to our goods, averaged 
twenty-five dollars per month for past three months. 
Our goods have been on the market for twenty-one 
years, are well known, and are first class in every re- 
spect. Address ‘‘Commission,” care Scientific Ameri- 
can, New York. 


Machine tools, catalogue No. 47-B; wood-working 
machinery, catalogue No. 52-A; steam power, catalogue 
No. 48. Largest lines offered by apy firm in this country. 
Send for bed-rock prices, stating exactly what you want. 
8. C. Forsaith Mach. Co., Manchester, N. H. 

BestIceand Refrigerating Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, III. 

Presses & Dies. Ferracute Mach. Co,, Bridgeton, N. J 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests,on application. 


Tuerk water motors at 12 Cortlandt St., New York. 


Screw machines, milling machines, aud drill presses. 
The Garvin Mach. Co., Laight. and Canal Sts., New York. 
Drop Forgings. Bronze Forgings. Upward of 3,000 
different articles. Billings & Spencer Co., Hartford, Conn. 


Steam Hammere, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


FrictionClutch Pulleys. The D. F'risbie Co., N.Y. city. 


‘*How to Keep Boilers Clean.” Send your address 
for free% p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 


Magic Lanterns and Stereopticons of ‘all prices. 
Views illustrating every subject for public exhibitions, 
etc. (2 A profitable business forcaman withsmall capi- 
tal. Also lanterns for home amusement. 180 page cata- 
logue free. McAjlister, Optician, 49 Nassau St., N. Y. 


For best hoisting engine. J.S. Mundy, Newark, N.J. 


For the original Bogardus Universal Eccentric Mil}, 
foot and Power Pressey, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 2 to 36 Rodney St., Brooklyn, N. Y. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 


Works, Drinker St., Philadelphia, Pa. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paidthereto. ‘'hisis for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqulries not pnawerey in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than geners| interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oftice. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

‘Wimeralns sent forexamination should be distinctly 
marked or labeled. 


(1806) H. A. asks: What is added to 
paraffine in the manufacture of chewing gum, to cause 
it to become plastic? A. Avery little olive oil and 
some glycerine are melted in with the wax. The 
glycerine, as a softening agent, must be regulated in 
amount by the temper of the original paraffine. 


(1807) W. H. L. asks: 1, How to stain 


white spots in buffalo horns, so as to polish; the horns 
have white tips, and along the top are a gray ora 
brown, and we cannot get a good black polish on them. 
A. Treat the spots with a solution of nitrate of silver, 
and expose to thesun. The treatment may have to be 
repeated. 2. Please give receipt to polish the same. 
A. For several methods we refer you to our answer to 
query No. 1324 in a recent issue of this paper. 


(1808) C. H. W. asks: 1. Whether 
cotton, when packed in bales and stowed in the hold 
of aship, and free from grease or any other foreign 
substance, can ignite spontaneously without the aid of 
any outside agency. A. It is very improbable; pure 
cotton cannot be regarded as spontaneously inflam- 
mable. 2. To what is the fact of spontaneous combus- 
tion, as in the case of cotton, attributable? A. To the 
presence of bales whose contents have absorbed cotton 
seed oil.- This has recently been pointed out in our 
columns as a source of danger, 
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(41809) G. T. W. writes: How can I 
restore the polish to a slab of black marble which has 
been roughened in spots by acid falling on it, but 
which has not penetrated much into the stone? A. 
Polishing is your only resource. Ground pumice may 
be followed by finely powdered marble and finally 
whiting, or any polishing agents of similar character 
may be used in the order of their fineness. 


(1810) T. P. H. asks: 1. How to take 
the stains from a solution of blue vitriol out of cotton 
goods. A. Wash out thoroughly with soap, followed 
by ammonia. After this, if the stain is not entirely 
gone, soak in lemon juice. 2. How is it that if you 
bottle cider, place bottle in cold water, and let water 
come to a boil, the cider will not work, whereas if you 
simply bottle it and set it away, it will work? A. The 
heat kills the ferment, a low form of primitive organ- 
ism, upon whose existence and presence the fermenta- 
tion depends. 3, Will you please explain the Grenet 
battery? A. The sulphuric acid dissolves the zinc, 
hydrogen is liberated at the carbon surface, to be in- 
stantly oxidized, forming water at the expense of the 
oxygen of the chromium trioxide. The last is reduced 
to sesquioxide, and combines with the sulphuric acid. 
Another portion of the sulphuric acid combines with 
the potassium, and the potassium and chromium sul- 
phates give chrome alum as they crystallize. 


(1811) E. B. B. asks: By whom were 
playing cards invented, and about what time? A. It is 
unknown. The first record goes back tothe days of 
Charles VI., of France, February 1, 1392, of which date 
@ memorandum exists, to the effect that Jacquemin 
Grigonneur was paid 56 sols of Paris for three packs of 
cards (jeux de cartes) This proves that they were 
known at that date, but there is no clew to how long 
they had then been in use. There is no proof that they 
were invented for the amusement of this monarch, as is 
often stated. 


(1812) M. M. M. writes: I know the 
stand you have always taken on the much worn ques- 
tion of perpetual motion, and, so far as I know, no one 
has been able to prove that your position is not the 
correct one. But suppose such motion should be pro- 
duced pure and simple, and demonstrated beyond the 
possibility of doubt to the world, without the least 
mystery concerning its workings. Would it be valuable 
enough to warrant an outlay say of $50 or $100, either 
for exhibition or any other purpose? A. Yes. 


(1813) S. 8S. W. asks: Is it cheaper to 
use a 40 horse power boiler when one 20 horse power 
can be made to dothe work? Also how far will steam 
carry from 40 or 50 horse power boiler without con- 
densing? A. Thereis economy in using the 40 horse 
power boiler where a 20 horse power bciler will do the 
work. The large proportional fire surface of the larger 
boiler absorbs the heat that would be lost in the waste 
heat of the smatler boiler, and thereby lessens the 
temperature of the waste products of combustion in the 
chimney. There need be no more grate surface in the 
large boiler than would be used under the small boiler. 
For this purpose the sides of the fire chambercan be 
bricked in on the grate to make the area of the proper 
size. Steam may be conveyed from 500 to 1,000 feet 
with good effect, where the pipe is full large to lessen 
friction, and thoroughly felted and boxed. There will 
always be a small amount of condensation under any 
condition. With a properly arranged steam plant there 
need be no more loss in pressure than from 7 to 12 
pounds for above distances. 


(1814) G. L. L. asks how to obtain water 
from a lake elevated 10 feet above land. I wish to irri- 
gate, but a ridge knoll or hill lies between the said lake 
and the land to beirrigated, fully 40 feet high, distance 
900 feet. The question is how to obtain or convey the 
lake water over the hills any plans or suggestion would 
be thankfully received. A. There is no royal road to 
convey the water over the ridge. If you cannot go 
around, nor through, there is but one way left, which 
is force, which may be inthe form of a windmill for 
economy inrunning. As the pipe line would be a siphon, 
the work of the windmill would be comparatively 
light, by which a larger volume would be discharged 
than if pumping to a reservoir on the hill only. When 
you find how much water yon will require at constant 
flow, address the makers of windmills advertised in 
ScrentiFic AMERICAN, for details as to size and cost 
of plant. 


(1815) F. F. F. asks for a good receipt 
for making indelible ink for marking linens, that will 
be black and willnot washout. A. For formulas for 
inks we refer to our SUPPLEMENT, No. 157. 


(1816) H. D. B. asks : Is the core of the 
telegraph magnet or any other made of iron orsteel? 
A. Soft wrought iron. 2. Will it do to have them fast- 
ened to a piece of iron flat and not in U shape? If so, can 
any blacksmith make them (the cores and yoke piece)? 
A. Yes; if the cores and flat yoke piece are well fitted 
together. 3. Can you tell me how to make a battery 
strong enough to light three 4 candle power lights? A. 
See ScIENTIFIC AMERICAN, vol. 57, p.116. 4. How to 
make a cheap powerful electric motor to run a lathe. 
What size wire to wind magnets with, and about how 
much the whole thing will cost? A. See SUPPLEMENT, 
No. 641. 


(1817) J. A. C. says: We have built 
several stone cellars with sand and lime, and put two 
courses of brick on the bottom and two courses 
on the sides (the brick were laid in Portland ce- 
ment); with all this precaution the cellars fill with 
water 2feet and more whenever it rains. The water 
breaks in through the bottom and sides. How can we 
build water-tight cellare ? A. The best way to make a 
waterproof cellar is, at the time of building, to spread 
over the cellar bottom a layer of cement made of the 
best Portland cement and clean sharp sand in equal 
parts. Letthis layer extend beyond the exterior lines 
of the walls. Erect the walls on the cement, and as 
the walls go up, cover them upon the outside with an 
inch or two inches of the same cement, carefully joining 
it tothe cement floor. This is the only effective-way 
we know of to realize a perfectly waterproof cellar, and 
ita success depends upon the excellence of the materials 
employed. The walls are in this way inclosed in ce- 
ment, and the cellar is in fact a waterproof pocket; or 


lay an underground drain one foot or eighteen inches 
deep around the perimeter of the cellar. 


(1818) H. C. B. asks: 1. What is the 
alternating, as distinguished from the continuous 
current? A. An alternating current consists of electric 
pnisations in opposite directions succeeding each other 
with great rapidity. 2. Can the simple electric motor 
be run with the alternating current ? A. No. It requires 
a direct current. 8. Does it make any difference, pro- 
vided you get the right amount of wire on an armature 
coil of simple electric motor, whether it is wound evenly 
ornot? A. There is some loss in loose winding. It 
is best to wind as compactly as possible. 


(1819) F. W. P. asks: 1. What will be 
the difference between the number of heat units ex- 
pended in producing the hydrogen by dissociation of 
the gases of water and the nrmber obtained and avail- 
able for generating steam by reassociating them in the 
act of combustion? A. Theoretically none ; practically 
a loss of 10 per cent upward will be the result. 2. How 
many atmospheres of pressure could be applied to hy- 
drogen and it remain in its gaseons state? A. At ordi 
nary temperatures there is no limit, as the critical tem- 
perature of hydrogen is very low. 


(1820) A. Z. asks: 1. In an induction 
coil, how should the thin wire of the secondary coil be 
wound—in the same direction as the thick wire of the 
primary coil or in the opposite direction? The coil is 
to be used to give shocks. A. It may be wound in 
either direction. 2. Will 50 feet of No. 20 wire and 2 
ounces No. 36 wire make a good coil? A. This coil 
would answer very well, but it would be better to use 
4 the length of No. 18in lieu of the No. 20. 3. How 
should the ends of the wires of the primary coil be con- 
nected with a magnet and vibrator, so as to work well ? 
A. Connect one terminal of the primary with one pole of 
the battery. Connect the other terminal with the post 
to which the vibrator is attached, and lastly connect the 
contact screw with the remaining pole of the battery. 


(1821) C. H. M. asks: 1. Why are car 


wheels made to revolve with the axle and not onit? 
A. The leverage of the wheels over the bearings is less 
whenthe wheels are secured to theaxles. This con- 
struction is better calculated to withstand lateral 
thrusts. 2. What is the action of car wheels on a track 
when the car is going round a curve? One must cer- 
tainly cover more surface than the other, yet it does not 
revolve faster than the other. A.In going around 
curves the truck naturally tends toward the outside of 
the curve, and the wheels being coned, the larger part 
of the outer wheel rides upon the outer rail, while the 
smaller part of the inner wheel rides upon the inner 
rail, thus wholly or in part compensating for the differ- 
ent distances traveled by the two wheels. On some 
curves there will be more or less slip of one of the 
wheels, as often indicated by the singing of the wheels 
as they pass around the curve. 


(1822) C. J. S. asks: 1. What is the best 
way to take the grease off the skin of sea fowl) such as a 
loon? A. Sponge off carefully with benzine. 2, What 
is the best thing to take stains off white feathers, such 
asa yellow stain on white pigeon? A. It depends on 
what caused the stain; its treatment in any case is 
difficult, as any washing tends to impairthelay of the 
feathers. Alcohol or ammonia might prove efficacious. 
3. 1s there such a book as a furrier’s manual? A. We 
think the Taxidermist’s Manual, 50 cents, would be of 
use to you. The Text Book of Tanning, $4, we also 
recommend for treatment of leather in general. 


(1823) H. W. M. says: 1. On artificial 
stone,made from Portland cement, “here appears at 
certain times a white efflorescence which disfigures it. 
Wovld hydraulic pressure prevent this? Also would 
beach sand cause this? A. The efflorescence is due to 
impurities in the materials nsed,such as magnesian salts, 
either in the cement or sand, probably in the sand. 
There is no remedy. It will probably disappear in 
time. Hydraulic pressure probably would do no good. 


(1824) G. D. asks if there is a good last- 
ing cement that will cement rubber to cast iron that is 
turned off (not polished), for example a rubber band on 
cast iron wheel or pulley crown face. A. The follow- 
ing is recommended. Pulverized shellac is soaked in ten 
times its weight of strong alcohol. It forms a trans par- 
ent mass that in three or four weeks becomes fluid with- 
out the addition of water. 


(1825) J. E. S. asks: How are mirrors 
silvered ? A. Mirrors are silvered thus: Tin foil is laid 
on a flat surface and mercury is poured overit. The 
clean glass is now pushed over the liquid amalgam, with 
its front edge below the surface. After pressure the 
glass is placed on edge until all the liquid drains away. 
Often true silver is deposited by chemical precipitation. 


(1826) C. McE. says: On a wall of a 
large building in this city is an ivy that covers almost 
all of the wall. Inthe spring this ivy is filled with the 
birds, who annoy the people in the adjoining honse. 
The sparrows seem to build their nests in the vine and 
then begin to sing at4. A. M.every morning. Can’t yon 
help me? A. We are friends of the sparrows, for the 
good they have done us,and are unwilling to advise 
their destruction for the trifling offense of seeking a 
comfortable winter refuge. Their mating season is 
noisy, which should be borne with patience. When you 
are angry with the bird, think of the worm. 


(1827) G. A. W. asks: Can you tell me 
how to renew a copying tablet after it has become soft 
and sticky ? A. It canbe remelted and cast over again, 
but the best plan is to make a new one, as described in 
our SUPPLEMENT, No. 438. 


(1828) F. O. C. would like to know the 


ingredients of the lacquer used by electrical companies 
to cover telegraph instruments. A. The lacquer for in- 
struments is made from clear shellac or seed lac dis- 
solved in 95 per cent alcohol, 1 of lac to 12 or 15 parts 
alcohol, settle for a few days, decant, and color if de- 
sired with a little dragon’s blood. Use very thin, and 
heat the articles to be lacquered to 160°. Lacquer 
quickly. The articles must be absolutely clear. A 
finger touch will impair the finish. 


(1829) E. H. asks: Will you kindly give 


aformula for preparing ‘* blue print’ paper that will 


require but ashort exposure to sun? A. See ScIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 584. 2. Will it 
work well on good linen writing paper? A. Yes. 


(1830) W. S. R. writes: I have made 
two telephones as described in a late issue of the Sci- 
ENTIFIC AMERICAN, and they will not work. I have fol- 
lowed directions as near as possible with what I had to 
work with. 1. Does it make any difference which side 
of the permanent magnet is connected with the two 
pole pieces? A. No. 2. Will it work better with a re- 
turn circuitin the ground than with a return wire? A. 
No. 3. Wonld No. 9 wire be too heavy to use on the 
line? A. No. 9 wire will answer, but it is heavier than 
is necessary. No. 12 is the usual size. You have failed 
in some particular in following the directions. 


(1881) O. & B. write: We use a great 


many German mirrorsin our business, and as they often 
come to us slightly scratched, so as to remove the sil- 
vering, we desire to know how we can repair the fault. 
A. It 18 considered impossible to effectively repair a 
scratched mirror. The backing on a fragment can be 
loosened by applying quicksilver and then can be 
placed over the crack, and tin foil (not lead foil) may be 
applied over all. Experiment will determine whether 
the method will answer your purpose. 


(1882) T. B. 8S. writes: If, as issupposed, 
thesunisninety-five millions of miles from the earth, 
can we see it with the naked eye? If not, what do we 
see? A. Wesee the sunitself. It is 860,000 miles in 
diameter. A 1inch ball placed 9 feet from the eye is 
approximately to that short distance asthe sun is to 
his distance from us. 


(1883) A. T. O. asks: Will common 
wrought iron gas or water pipe turned off inside and 
outside so as to remove scale etc., answer for the cyl- 
inder of the Deprez galvanometer? A. The cylinder 
shonld be made of soft homogeneous iron. Gas pipe is 
apt to be defective. 


(1834) J. R. C. says: Please give formula 
for anti-oxidizer to prevent gold and silver articles 
from discoloring during hard soldering. A. A wash of 
a paste of whiting and water dried on the bright parts 
of jewelry or silvery ware will save it from oxidation 
while soldering, but must not interfere with the boraxed 
joint to be soldered. 


(1885) W. R. C. writes: Will you inform 
me if a cemented cistern which has had the taste of the 
lime well soaked out would do for the storing of cider, 
if air could be kept from the same as ina barrel? A. 
We should hesitate to recommend it. Asa preliminary 
measure we would suggest sponging down the sides 
with vinegar. 


(1836) M. A. E. asks for a receipt for the 
lacquer used on chandeliers. A. The lacquer used on 
chandelier work is made of shellac and 95 per cent 
alcohol, very thin and slightly colored with dragon’s 
blood to give it the orange color. The lacquer should 
stand a few days for the insoluble part of the gum to 
settle; the clear lacquer should then be poured off ana 
filtered. 


(1887) L. A. C. writes: 1. I have an elec- 
tric bell similar to those used as an alarm or call bell 
on a Bell telephone. Does the bell require an alternat- 
ing current to run 1t? A. Yes. 2. If so, how can I 
make a simple device, by means of which to run it by a 
common battery ? A. You can operate the bell by the 
use of a battery and any fori of pole changer. A mag- 
neto-electric machine, however, is more economical, as 
it will require a number of cells of battery to produce 
the current necessary to overcome the high resistance 
of the bell. 3. What is the office performed by the two 
permanent magnets, if they are such? A. The magnet 
polarizes both the magnet core and the armature. 4. 
Can power be transmitted electrically over a distance of 
thirteen miles? A. This can be done by placing a 
suitable dynamoat one end of the line and an electric 
motor at the opposite end. 


(1888) G. G. asks: 1. Can .an amateur 
make a home-made telegraph? A. Yes. 2. Inthesim- 
ple electric telephone spoken of in ScIENTIFIC AMERI- 
CAN, December 14, 1889, No. 24, can the magnet be 
broken in the middle, instead of one side, as shown, thus 
saving the expenditure of two magnets? A. Yes. 3. 
Can an amateur make a simple phonograph? A. Yes. 


TO INVENTORS, 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patentseverywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 28, 1890, 


AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Abrading and polishing material, etc., apparatus 


for agitating, J. J. Niland... ............ 26. oe 420,243 
Advertising automaton for store windows, G. 
Music 420,851 


Agricultural boiler, D. W. Bovee.... 
Air brake, automatic, J. B. Stewart 
Air moistening apparatus, C. N. Swift...... 420.317, 420,318 
Alarm. See Burglar alarm. 

Alarm lock, R. G. Vasaar.........cceecesecees 420,256, 420,897 
Anemoscope, recording, C. B. Adams.... +» 420,219 
Axle box, A. Robbins.. 490.357 
Axle, car, J. M. May «+ 420.307 
Bagging, machine for winding, 8. Odenheimer. .. 420,354 
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Barrel cover, J. J. O’Connor. 420,309 
Barrel roller, J. Goodrich... « 420,053 
Barrel stand, 8. R. Mace..............6. « 420,306 
Bathing apparatus, C. De Choubbersky... 420,146 
Battery plate, secondary, G. A. Johnson.. 420,234 
Beam, composite. H. C. Hodges........... seeseeeee 420,201 
Bed bottom stretching mechanism, J. J. Loomis.. 420.304 
Bedciothes, clamp for holding, R. X. McArthur... 420,083 
Bed, invalid, A. J. Goodwin. «+. 420,197 
Bed or other folding articles, sofa, L. Meirowitz.. 420,206 
Bedstead, C. E. Clark.... + 420,17 
Benzine can. C. Wagner... 420,320 
Bicycle, A. H. Clark....... se 420,036 
Bicycle, C. R. Davenport.. « 420,145 
Binder, temporary, J. G. Noble. 420,089 
Block. See Pulley block. 

Board. See Cloth board. Ironing board. 

Boiler. See Agricultural boiler. 

Book, check, L. J. Evans.. 420,150 


Book, duplicating check, D. Nice.. 
Boottree, A. M. Moore........... 
Bottle, nursing, Graves & Hyer . 
Box. See Axle box. Cock box. 
box. Letter box. 

Box cover, S. 8. Goldman 
Box handle, W. H. Hart 
Bracket. See Dental bracket. 

Brake. See Air brake. Carriage brake. 

Bread raiser, W. M. Shelton ....... ee ceeeee eee 420,110 


Fare box. Fruit 


Brick machine, F. Grant.... 420,055 
Brick press, N. J. Tubbs . ++ 420,128 
Broom holder, T. J. Cook... ward cishsGisle’s'e site daisies oid orale’ 420,040 
Brush, fountain scrubbing, Dixon & Kopp ae Sales ei 420,085 


Building, J. W. Brook 
Burglar alarm, C. H. Philpott 
Burner for petroleum, etc., G. M. Stone 


+. 420,097 
~ 420,124 


Button, W. F. Whiting 420,289 
Button fasteners, implement for removing, H. S. 

GiMther...........0.00 ceccceeesses — ceeeeeeeecers 420,340 

Cabinet for hotel stationery, W. F. Rush.. « 420,107 
Can. See Benzine can. Milk can. Oil waste ¢ can. 
Can for hermetieally sealed goods, R. T. Smith.... 420,116 
Cane mill, W. O. Dunlap «+. 420.147 
Cane slicing machine, sugar, J. N.S. Williams.... 420,427 
Capsule mould and stripping device, 8. R. Bate- 

BOM sis ind 62 side dd Ss p05 NSCS Sis sae win wis gu eee ee sesse'ss eeeee 420,031 
Car construction, H. C. Hodges...............55 eee 420,200 
Car coupling, W. A. Cooper .. « 420.226 
Car coupling, T. B. Winn 420,258 
Car door, J. K. Lorton 420.305 
Car, dumping, J. R. Robinson. . 420,392 
Car, dumping, G. Ross... ....... « 420,105 
Car, dumping, J. G@. Tomlinson.... + 420.175 
Car stall for horses, E. G. Shreve. « 420,111 
Cars, pipe coupling for railway, N. Nilson.. «+. 420,209 
Cars, steam heating apparatus for railway. G. 

Westinghouse, Jr..........c ccc cee e eee c eee eee eevee 420,132 
Cards in packs, machinery for composing playing, 

P. Gauchot.........ccccccececeeecceeeeeee ceeeeees 420,194 
Carpet or upholstering fabric, G. 8. Griffith, Jr.... 420,269 
Carriuge brake, baby, G. W. Dolby....... isin - 420,230 
Carriage door window, Lines & Bronson..... ...... 420,205 
Carrier. See Sheaf carrier. 

Case. See Organ case. 

Cash indicator and register, Kletzker & Dubinski.. 420,346 

Cement making materials, burning, J. M. Willcox 420,571 

Chain, drive, J. Goodrich ... 420,341 

Chair. See Railway chair. 

Chandelier, extension, H. Horn.... ...... sees 420,270 

Check loop, head, J. H. Rafferty.. « 420,244 

Checkrein loop, G. L. Smith « 420,172 

Chopper. See Cotton chopper. 

Chuck having revoluble jaws, J. T. Hayden........ 420.199 

Churn, J. A. & W. D. Gabbert.... ......... cece ween 420,281 

Churn, working body, C. Fuerste o-- 420,049 

Clamp. See Extension clamp. Floorclamp. Saw 
clamp. 

Clamp, H. Kells....... GEES genes sles see'ee Se ooo 420,236 

Clasp. See Hame clasp. 

Clasp, C. H. Crossette «+ 420,041 

Closet. See Earth closet. 

Cloth board, J. W. Jones ~ 420,344 


Cock box, stop, A. Ormsby.. 

Cock or faucet, self-closing, O. F. Hageman....... 

Cocks, extension service box for water or gas, H. 
EB. Dennis... 0.0.0... cc cece ca ee ween eens 

Coffin fastener, L. E. Woodard 

Coin-actuated boxes, electric detecting apparatus 


420,155 


for, W. J. HOWGY.......... cece ee cece eee eeeeee aes eae 420,070 
Coin wrapper, S. 8. Kimball..... « 420,159 
Colter, rolling, Gale & Tremblay.. « 420,051 
Conveyer, chain, F. A. Lockwvod. « 420,277 
Cooker, steam, T. S. Craig..............006 te « 420,385 
Coop, portable folding poultry, R. Yoakum - 420,260 
Copying press, portable, F. O. Climer ~ 420,037 


Corset fastening, J. R. Haight............... 420,409, 420,410 
Cotton chopper and cultivator, combined, P. L. 

Be) 0 | eee 420,235 
see 420,271 
Coupling. See Car coupling. Joint coupling. 

Pipe coupling. Pitman coupling. Thill coup- 

ling. 


Coupling joint, W. Amos wee 420,220 
Cribbing iron for horses, B. L. E. Gowan. « 420,054 
Cultivator, E. E. Eddington - 420,046 
Cultivator, H. H. Sater ~ 420,248 


Cultivator. harrow, and marker, combined, H. J. 

Crocker, Jr. .......ccceceeee ce ceseceecesescecseeees 
Cultivator, listed corn, ’. F. & H. Deitchler.. 
Curling iron, EB. F. Angell................ .6. 
Current direction indicator, E. P. Warner.... 


Cutter. See Band cutter. Paper cutter. Sod 
cutter. 

Decoration, interior, Bowers & Pettit, Jr.......... 420.2933 
Decoration, surface, Bowers & Pettit, Jr.......... 420,263 
Dental anodyne, A. Clark........... ..- 420,186 
Dental bracket, Hood & Reynolds... 420,069 
Desk, EF. E. Waring........ « 420,321 
Door check, J. G. Whittier. « 420,134 
Door hanger, G. W. Morris.. = 420.238 
Draught equalizer, Ryan & MeDonala eeiaes ~ 420,360 
Drilling holes in metallic wheels, machine for, G. 

H. Everson + 420.379 
Drying machine, fabric, B. Stetson ves 420,215 
Dust collector, W. H. Curtis : eee 420,216) 
Dust collector, J. E. & O.M. Johnson.. . + 420.072 
Dye, blue, J. Mohler........... ~ 420,164 
Dye, blue, O. N. Witt..... « 420372 
Dye, dark blue, O. N. Witt.. « 420,874 
Dye, nitroso, A. F. Poirrier... + 420,311 
Dynamo regulator, J. J. Wood.. eee 420,158 
Dynamos or motors, governor for, A. G. Water- 

HOUSO esas scesessoveseeiaess nce. ce sseeteees «+» 420,898 
Earth clos t, dry, T. W. Carrico.. ............ we 420, 
Eaves trough hanger, C. Van Horn........... 2... 420,366 
Eaves trough hanger. W. 8. Wakeley.............6+ 420,176 
Electric circuits, automatic safety cut-of for, G. 

Guerrant ri - 420,198 
Electric meter, W. F. Smith edeeeetecreene cece ae 420,214 


E. A. 


Electric motor and regulator therefor, 
Sperry..... 
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Electric reciprocating tool, H. N. Marvin.. ome £20, 080 


Electric transformer, E. Thomson.... 

Electrical communicating system, A. G. Hol- 

++ 420,384 

Engine. See Rotary engine. Steam engine. Steer- 
ing engine. 

Evaporating apparatus, R. G. Peters... 

Exercising apparatus, R. Reach.. 

Extension clamp, J. J. Tanner... 

Fabric. See Carpet or upholstering fabric. 

Fan for ventilation, rotary, J. T. Hope et al... 

fan, rotary, B. F. Perkins 


++ 420,426 
« 420,415 
420,216 


++ 420,156 
«+ 420,310 
+ 420,265 


Fare box, J. Bricker........ .....ceeeceeeeeeeee 

Farm gate, automatic, J. J. Sigafoos . 420,364 
Feed regulator, J. J. Horan .............. « 420,385 
Feed trough, M. A. Rogers....... - 420,168 


Fellies of metallic wheels, machine for drilling 

holes in the, @. H. Everson.... ........ - 420.338 
Fence machine, C. Skinner .... 420,113 
Fence post, iron, W. D. Stillman. 420,122 
Fifth wheel, carriage, S. M. Cook. 420,423 
File, cabinet, J. Muhlhauser............ 420,239 
Fire alarm system, electric, J. Speicher - 420,173 
Fireproof construction for buildings, L. L. Sagen- 

dorph - 420,282 
Floor clamp, Warren & Jordan «++ 420,288 
Floor covering, slatted, H. W. Waycott ++. 420,369 
Fruit box, Hunt & Rappleye « 420,157 
Furnace. See Metallurgical furnace. 


Furnaces, kindling fire in, H. Hackney............. 420,056 
Gauge. See Pressure gauge. 
Game apparatus, J. Elson... « 420,149 


Garment supporter, G. H. Phelps 
Garment supporter, E. 8. Smith.. 


420,166 
- 420,419 
« 420,198 


Gas and liquid holder, J. Flannery... eckaa ers 
Gas engines, gas regulator and equalizer for, w. 


Gj ROSSNC so soc ci eccees neaive dasics we ecesdarvenede oe 420,169 
Gas motor or engine, ammoniacal, P. J. 

McMahon 420,241 
Gas regulator, J. H. Lehman .. 420,412 
Gas washing apparatus, N. C. Dye..........ee.eeeee 420,378 


Gate. See Farm gate. 
Glue stock, apparatus for dissolving, T. P. Milli- 


RON cece caceee ssa ccbetebeacaetenienseen eee «++ 420,163 
Grain binder cord holder, W. Ogden « 420,092 
Grain binders, bundle carrier for, A. Lecheler.... 420,287 
Gun carriage, S. Seabury.............ceesee ees wees 420,170 
Gun sight, adjustable tubular, J. 8. Blankman 420,261 
Gun, spring air, M. F. Stanley. .. 420,316 
Hair curler and comb, combined, Monfort & Peck 420,081 
Hame, J. Ackerman 420,027 


Hame, D. Schoonmaker.... 
Hame clasp, J. E. Himmell 
Handle. See Box handle. 

Hanger. See Door hanger. Eaves trough hanger. 

Hat hanger. 

Harness pad, W. A. Bates. 
Harrow, disk, E. C. Boyer . 
Harvester, D. W. Bovee.. 
Hat hanger, A. J. Allen 
Hatchet, S. ROgers.........cccceeecssesees ce ceeeeseee 
Hay tedder and hay rake, combined, S. L. Den- 


420,861 
. 420,881 


wee 420,222 
«+ 420,403 
420,376 
420,028 
420,104 


420,228 
Heater. See Ventilating heater. 
Hinge for folding seats, J. M. Sauder 
Holdback vehicle, W. G. Lansing 
Holder. See Broom holder. 
er. Grain binder cord holder. 
Pen and pencil holder. 
holder. 
Hook, J. L. Murphy 
Horse boot, A. McKay.... .. 
Horseshoe, T. F. Evans...... 
Hose bridge, A. H. Hatchard 
Hose to coupling, tool for fastening, C. BE. Iiud- 


++» 420,246 
. £20,161 


Gas and liquid hold- 
Light holder. 
Sash holder. 


Towel 


«+ 420,207 
«+ 420,208 
« 420,151 
420,065 


420,272 
+ 420,339 
420,278 


Hub boring machine, metallic, @. H. Everson. 
Index center, F. J. Miller 


Indicator. See Cash indicator. Current direction 
indicator. Wind vane indicator. 

Insulating casing, J. A. Seely..... ....... sees econo 420,171 

Insulating device, gas pipe, E. W. Rice, Jr ........ 420,391 


Iron. See Cribbing iron. Curling iron. 
Iron, apparatus for decarbonizing and purifying, 


R. BF. LUdlow..........cces esse ce er cee censceeeceeces 420.078 
Ironing board, G. W. Gardner. « 420,297 
Ironing machine, D, H. Campbel 420,405 


Jack. See Wagon jack. 

Joint. See Coupling joint. 

Joint coupling, universal, F. Schoff............... 
Journal bearing, anti-friction, W. E. Elliott. 
Keyboard, transposing, C. M. Richards.... 
Knife. See Meat knife. 

Knitting machine, circular, J. C. Egly.. 
Lamp, electric arc, R. Schefbauer. . 
Lamp, electric arc, C. E. Scribner . 
Lamp, hanging, A. Patitz.................... é 
Lamp socket, incandescent, H. Lemp....... ...... 
Lamp socket, incandescent, M. J. Wightman..... 
Lamp, wall, J. M. Satterfleld.................. eee ee 
Lamps, construction of. Barringer & Johnston.... 


- 420,284 
+ 420,047 
. 420,359 


- 420,190 
420,814 
420,109 
- 420,211 
420,077 
420,370 
420,250 
420,139 


Lasting machine, E. k*. Grandy 420,268 
Latch, C. W. Trotter...............ceseeeeeeeeees ++. 420,365 
T.atch, gate, T. C. Chapman - 420,142 
Lathe, vertical gang, J. H. Haskins . 420,064 


Letter box, J. G. Smith... 
Level, plumb, C. E. Nielsen... . 
Light holder, J. O. Barrett........ 
Lightning arrester, C. A. Pfluger.... : 
Lining machines, web cutting attachment. for, A 
W. Schlichte............... ccc eee eee we cee 
Liquid mixing machine, B. F. Phelps 
Lock. See Alarm lock. Master key lock. 
lock. 
Lock, G. St. Meyer 
Lock, W. H. Taylor.. 


420,114 
420,242 
420,292 
+ 420,096 


+++ 420,283 
++ 420,856 
Nut 


= 420,285 
+ 420,127 


log rolling apparatus, O. E. ‘Johnson... «+. 420,387 
Loom let-off motion, G. Kerr................0000 6+ 420.158 
Loom shedding mechanism. Stafford.& Barrett.... 420,118 
T.ooms, jacquard attachment for, Stafford & 
420,119 
Magnet, therapeutic, T. H. Hicks - 420.300 
Magnetic separator, G. Conkling.................... 420,334 


Manholes, filling for, J. Flannery................ ove 420,192 
Master key lock, T. Taylor. ... « 420,174 

teat knife, N. C. Oakley. . 420,090 
Meat mixer, J. Zimmerman.... eeeee 420,291 
Metals fom their ores, separation of, M. Craw- 
- 420.377 
420,029 


Metallurgical furnace, F. I. Bartlett 
Meter. See Electric meter. 
Milk can, A. W. H. Smith ... 


Mill. See Cane mill. Rolling mill. 
Millstone dressing machine, J. J. Chapman........ 420,185 
Mixer, H. Boemermanm...............ccececceeeeeees 420,262 


Mould. See Capsule mould. 
Motor. Electric motor. Gas motor. Water motor. 
Mowing machine, J. Pin€..............ceeeeesseeeere 
Music album and leaf turner. W. H. J. Devine. 
Nut lock, C.C. Colemar..... ... 
Nut lock making machine, W. Dunn 
Ocean signal, Thompson & Gartner. 


Oils, injector burner for hydrocarbon, W. C. 


Oil tank and measure, combined, E. Benson... 
Oil waste can, Hughes & Cope 
Ore feeder, P. Hinkle 
Ores, treating silver and zine, F. L. Bartlett....... 
Organ case, R. A. Stout. 
Oven shelf, sliding, J. H. Knigh 
Overflow and waster, standing, C. ; 
Ozone water, making, C. F. W. Stelzer hisdees tare inate 
Pad. See Harness pad. 
Paint composition, J. P. Moser... 
Paper bag machine, W. B. Purvis 
Paper cutter and printer, A. J. Kletzker. 
Paper pulp digester, W. W. Keys... +» 420,2%5 
Pen and pencil holder, U. Bohren.. «+ 420,033 
Photographic dipper, E. W. Perry, Jr.............. 420,355 
Photographic film, flexible, Walker & Eastman... 420,130 
Pin. See Scarf retaining pin. 
Pins for pin fasteners, machine for forming, R. J. 
Shipley 
Pipe coupling, N. Nilson.. 5 
Pipe coupling, steam, N. Nilson..... ........eseeees 
Pipe fittings, apparatus for threading, J. L. Clark 
CEA 5. sae ge eende aba ci cecceeeteseeesevess. esses ee 
Pipe welding apparatus, J. Simpson... 
Pipe wrench. EB. Cook... ....... 
Pitman coupling. C. C. Shults. 
Plating machine, C. M. Hine... . 
Plane for planing the bottoms of grooves in 
mouldings and ornamental woodwork, G. Hey- 
meier 
Plane, wood, C. J. Jacobsen .. 
Planing machine, I{utchinson & Autenrieth .. . 
Planter, check row, W. R. Morse 


420,030 
++ 420,254 
++ 420,295 
+ 420,828 


420,394 


- 420,082 
420,099 
420,388 


420,362 
- 420,281 
420,210 


+ 420,202 
+ 420.280 


Planter, seed, S. Iu. All@N... ..ccsceccseeseeeeeseeees 420,181 
Plow, Miller & Anderson... ~ 420,350 
Plow, H. H. Sater... 420,247, 420,249 
Plow, I’. H. Wissle eee 420,259 
Plow, side hill, Wiard & Judd.. - 420,218 


Pneumatic separator and grader, J. F. Gent....... 
Post. See Fence post. 
Power shipping mechanism, W. H. Lafaelle....... 


420,153 


Press. See Brick press. Copying press. 
Pressure gauge, A. KE. Tavernier...........0ssee.005 420,287 
Printing instruments or apparatus for telegraphic 

or other uses, J. H. Rogers..........c0.seecceees 420,358 
Printing machine, chromatic, H. F. Wyatt. 420,399 
Pulley block, T. E. Wardwell ............. ~ 420,177 
Pulley, separable, V. W. Coddington.............00+ 420,038 
Pulley, wood, W. R. Mee.............68 t calgree’n bdio Sh ecesb 420,267 
Pulp collecting machine, Dunn & Stricker.. oe 420,148 
Pump, pneumatic beer, Glennan & Hamilton . 420,052 


Quilting machine, M. Koch............ceeeseeee ones 420,276 
Rack. See Towel rack. 

Radiator, portable hot air, Plough & Giles.. « 420,390 
Radiators, hot closet for steam, M. I. « 420,066 


Railway, aerial, H. N. B. Giuseppi......... 
Railway chair, G@. W. Rittersbach....... 
Railway chair and its fastening, R. T. White. 
Railway slots, automatic cover for cable, G. w. 
Higgins. « 420,233 
Railway tie, IL. Haas . « 420,299 
Railway tie, McManes & Lum « 420,352 
Railway time signal, C. Barry.. + 420.140 
Railways, conduit for electric street, J. W. “Reno. 420,101 
Railways, device for leveling, W. Rose............. 420,245 
Ram and torpedo exploder, submarine, W. K. 
CAVCtt......cceerceeeseeereee 


« 429,154 
- 420,167 
+ 420,133 


420,406 


- 420,345 
« 420,188 


Refrigerating machine, J. L. Clark et al. 
Regulator. See Dynamo regulator. Feed regu- 
lator. Gas regulator. 

Rice or grain pounder, C. Hoelzel.... ......sceeeseee 
Rivet setting machine, M. N. Bray.. 
Roller. See Barrel roller. 

Rolling mill, Reed & Rowley 
Rotary engine, A. F.G@. Brown.... 


420,388 
« 420,264 


«+» 420,100 
+ 420,331 


Rotary engine, Knebel & Henning +» 420,347 
Rowing apparatus, C. H. Willits..............00.26- 420,137 
Ruler, A. L. Baer... ........ 420,401 
Saddle, harness, O. Taber ..... «. 420,420 

sevee 420,408 


Safety attachment, C. T. Gaither. 
Salt or beta-naphthohydroquinone-beta- sulphon- 


ic acid, ammonium, O. N. Witt.. 420,373 
Sash balance, B. Marshall...............seseeee nd 420,425 
Sash fastener, G. W. Countryman............ see 420,144 
Sash fastener, G. Ff. Gminder.. « 420 298 
Sash holder, A. Wollenweber. ~ 420,324 
Sashes, device for swinging sliding, 8. R. Deacon. 420,227 


Saw clamp, drag, M. O. Smith 
Saw, cutting-off, J. B. Roberts 
Sawing machine, C. L. Tardent 
Sawing machine, horizontal, F. R. Lane 
Scarf retaining pin, Gaither & Hart, Jr.. 
Scarf retaining pin, W. H. Hart, Jr.. 
Scoop or shovei, W. D. Rowland.. 

Scraping machine, track or rod, S. ‘Griffin... 


« 420,115 
420,103 
«+ 420,319 
- 420,348 
420,050 
-» 420,063 
- 420,106 
420,342 


Screen boards, opening and closing, G. Williams. 420,135 
Screw, tail, Linder & Harris..............6. ccaecees 420,349 
Seat. See Velocipede seat. 


Separator. See Magnetic separator. Pneumatic 
separator. 
Sewing machine, D. H. Coles... .............:008 eee 420,333 
Sewing machine feeding mechanism, J. T. Jones.. 420,073 
Sewing machine hemming attachment, L. 
Schneer...........cee0. abe Secaateseg sahece dew - 420,251 
| Sewing machine, overseaming, H. H. Fefel. 420,191 
Sewing machine take-up, J. Bolton.. -« 420,034 


Sewing machines, wax pot for, J. H. 
Shade roller fixture, H. W. Simms 
Sheaf carrier, E. M. Kellogg.... 
Shears for metal, C. Pettigrew........... 

Shoddy pickers, tooth for, W. H. Bagshaw. 
Shutter bower, G. F. 8. & H. Zimmerman. 
Sifter, ashsJ.- Orteccgeda sae dsitasecieveadsee. 


++ 420,120 

, 420,418 
- 420.274 
420,095 
- £20,182 
- 420,180 
- 420,414 


Signal. See Electric signal. Ocean signal. Rail- 
way time signal. 
Sleigh knee, S. C. Doane........... ceessssceeeceeeeee 420,407 
Sod cutter, C. JONNSON..........eeeeescceeeeeeeeeeees 420,071 
Spinnixg spindle support, J. H. McMullan, 
420,084 to 420,088 
Splitting machine, C. S. Fifleld...................006 420,152 


Spring. See Vehicle spring. Watch case spring. 
Stand. See Barrel stand. 

Staple driver, T. V. Jones ~ 420,074 
Steam engine, rotary reversible, J. J. BE H. Payne 420,004 
Steering engine, J. B. Towell.............eeseeeeeee 420,162 
Stone composition, artificial, A. M. Blackmon. ... 420,326 


Stone polishing machine, W. A. Lane see 420,203 
Stove center, R. H. Warneford.......... + 420,368 
Stove for burning trash, J. M. Millholland.. « 420,279 
Stove, gas, ... H. Carrington..........es.e0. « 420,225 
Stove or lamp. oil, W. W. Batchelder... « 420,221 


Stovepipe fastener, H. P. Kohlmyer « 420,006 


Strainer, water, J. F. Willis.... « 420,186 
Straw stacker, swinging, J. Hovey... 420,301 
Sugar refining apparatus, A. Baumgarth........... 420,141 


Supporter. See Garment supporter. 

Table. See Tailor’s table. 

Tailor’s table, I. REemS.............ceeceeeseeeeen cece 
Tank. See Oil tank, 


Telegraph apparatus, EK. B. Shafer... .. 
Telegraph, printing, J, F. McLaughlin 
Telegraphic transmission of index movements, F. 
Richard.....00 cececscesccecseeecseeeseeeeeee: erees 420,102 
Telephone exchange apparatus, Beach & Cook .. 
Telephone exchange switches, testing apparatus, 
J.J. O'CONNELL. 0.2... ..05 cececceeeceeee © cereeee 
Terret, harness, H. S. Cushman..........s.seeseeeee 
Theatrical effects, tank for producing, Taylor & 
JOMCTSON....... ccc ccc ececeeeee . 
Thill coupling, Bishop & Mille: 


420,153 


Thrashing machines, elevator for, J. Walrat . 420,181 
Tie. See Railway tie. 
Tongue support, J. Lauth... « 420,204 


- 420,252 
420,184 
++ 420,389 

~ 420,068 
420,404 


Towel holder, M. Siersdorfer . 
Towel rack, J. W. Campbell. 
Toy, E. F. Murdock.. 
Toy pistol, L. Hill... 
Tray, H. 8. Brewington... 
Trough. See Feed trough. 
Truck, D. 8. West 
Tuyere, J. Stoll 5 
Typewriter inking ribbon, L. H. Rogers +» 420,312 
Umbrellas, H. Alfman............0.6. cceeeeee -» 420,375 
Umbrellas, machine for turning ribbed collars 


«+ 420,322 
+ 420,286 


for, W. E. & D. E. Doolittle ~ 420,045 
Valve, O. F. Burton ...........ccccereeeeeeere 420,224 
Valve for sewers or drains, ftap, H. Walker. 420,367 
Valve gear, M. E. Hall ............06 ena 420,058 
Vehicle spring, C. L. Thomas. 420,395 


Vehicle step, A. Colbert 
Vehicle wheel, J. Kennelly. 
Velocipede, Hanson & Lobben 
Velocipede, A. J. E. Readio.. 


420,143 
- 420,075 
- 420,059 
+ += 420,416 

- 420,060 


Velocipede seat, O. Hanson.. 

Velocipde seat, C. H. Veeder .....sse.sereceseceesees 420,421 
Velocipede wheel, O. Hanson.......,...+.. - £20,061 
Ventilating heater, D. L. Stine. « 420,123 
Wagon jack, N. Allen......... - 420,400 
Walking, running, and jumping, apparatus for fa- 


cilitating, N. Yagn 


420,178, 420,179 


Washing machine, K. Keith. - 420,302 
Washing machine, J. H. Sawyer. eee 420,313 
Washing machine, J. Scharr... - 420,108 


Washing machine, M. V. Wolfe ...............00065 420,328 
Watch case centers, mechanism for making, F. 


Hcaubert ......... cece ec cccccccee ceereeeeeeseneees 420,387 
Watch case centers, mechanism for the manjifac- 

ture of, W. H. Fitz Gerald 420,380 
Watch case spring, J. H. Fleming... «» 420,048 
Watchmaker’s tweezers, E. P. Swain.... .......... 420,125 


Water closet flushing mechanism, C. A. Blessing.. 420,327 
Water motor, W. E. Vernon. « 420.257 
Weather strip, Higgins & Skinner. see 420,067 
Wheel. See Fifth wheel. Vehicle wheel. Veloci- 
pede wheel. 

Whee}, G. W. Howell 
Wick raiser, A. W. Paull........- 
Wiad vane indicator, H. J. Haight.. 
Wire drawing machine, A. H. Limont 
Wire drawing machine, C. 8. Morse... 
Wooden dish machine, W. S. Shotwell 
Wool, cleaning, K. F. Stahl...... 
Wrench. See Pipe wrench. 


- 420,343 
+ 420,093 
+ 420,057 


DESIGNS. 


Bracelet, E. P. Beach. 
Braid, V, G. Schuck.. 
Eraser, W. H. Londergon 
Miter box, H. C. Marsh 
Pot or jar, A. Cousen 
Radiator, hot water or steam, E. Gurney. 
Radiator, hot water or steam, C. Levey. 
Rug, W.G. Wilson.... 
Saddletree seats, filling block for, O. Taber 


Trimming, I. Goodman............eeeeees eine 19,610 
Trimming, F. Leschhorn.... ...... .sceceees eee . 19,626 
Wall and ceiling covering, P. Groeber...... 19,611 ‘to 19,624 
TRADE MARKS. 
Baking powder, T. P. Burke.............eeceeecceeeee 17,485 
Bells, alarm bells, and door bells, call, New De- 
parture Bell Company........ccss.sseeseeseccoreee 17,455 
Books, wood bound blank, Pettibone, Wells & Co.. 17,458 
Boots and shoes, J. F. Swain ..............-..0e00 vee 17,463 
Boots and shoes, bottom polish or finish for out- 
soles of, G. H. Taft...........0.ssseeseeeseeece soos 17,464 


Canned oysters, Fait & Winebrenner... 
Champagne wine, Hartman & Hubbard 
Chicory, Ditmar & Weisser........ ..... 


Cocoa, J. S. Fry & SOMS........ ceeeceeees wee 15,446 
Dental rubber, Excelsior Rubber Works. wee 17,444 
Distilled spirits, A. Woolner, Jr............. «e. 17,468 
Flour, wheat, Duluth Imperial Mill Company...... 17,443 
Harness pads, H. L. Naramore.. 17,454 


Headache cure, Winkelmann & Brown Drug Com- 


DANY. vc hdeeaeeldica pccesedas deve pancewedgelesaegecsanies 17,467 
Hosiery, A. L. Brown.. «17,484 
Hosiery, A. Witting...... AY 469, 17,470 


Insecticide, C. Delacre & Co. «17,440, 17,441 
Insulators and other articles, composition ‘for elec- 


tric, Roxite Company...........sccesececeeeeereee 17,459 
Japans and varnishes, Davis & CO............eseseeee 17,439 
Laces, shoe, Whitcher & Emery.... ... .........000- 17,466 
Lager beer. P. Schoenhofen Brewing Company.... 17,461 
Lamp chimneys, G. A. Macbeth & Co.. + 17,453 
Lamp shades, W.S. Berg......... - 17,431 
Lead, white, Western Paint Co... 17,465 


Medical compound for liver and kidney troubles. 

E. L. Jacques....... Lene dtusbsdeai st cardasietenne 17,449 
Medicine for certain named diseases, J. V. Pea- 

body.. 
Pianos, G. Steck. oe : . 
Poison for insects, W. PetermaD................e00+ 
Preparation for bladder and kidney troubles and 

mucous and seminal discharges, A. Schoenheit 17,460 
Remedies for fever and ague and malarial affec- 


tions, J. B. Davenport.........cceesese reece cve «+ 17,438 
Ribbons, Levy Bros.......... . 17,450 
Salve or ointment, J. R. Colliver ... ...........-.008 17,430 
Shotguns, H. Baker & Co . 17,432, 17,433 


Silk, worsted, and mohair fabrics, braids, bindings, 
and trimmings, Barnes Manufacturing Com- 
pany 

Toys and puzzles, M. Lyman.... 

Trusses, supporters, and the like, hard rubber, D. 
H. Hastings............cceeceececceeccceeeeseeeee 

Wagon, farm and freight, Cherry, Morrow & Co.... 


17,430 


A printed copy of the specitication and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired. and remit to 
Munn & Co., 361 Broadway, New York. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each: If complicated the cost will bea little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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DMavertisements. 


pside Page, ench insertion - - - 75 cents a Mine. 
ck Page, ench insertien - == 33. 00 a litte. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and issetinagate type. Engravings may head advere 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT WALL PLASTER 


Itis Hard, Dense, and Ade 
hesive. Does not check or crack. 
i It is impervious to wind, water, 
y--and disease germs. It dries in a 
~few hours. It can be applied in 
‘-any kind of weather. It is in gen- 
Teral use. Licenses granted for the 
—-mixing,using, and selling. 

T 


* Address ADAMANT MFG. CO. 
309 E. Genesee St., 
Syracuse, N. Ye 


Patent Foot Power Machinery 
Complete Outfits. 


Wood or Metal workers withuvut steam 
power. can successfully compete with 
the large SROPE by usin our New 
LABOR SAVING Machinery, 
latest and most improved for practical f 
shop use, also for Industrial Schools, | 
Home Training, ete. Catalugue oa 
Seneca Falls Mf; 
695 Water Street, Seneca 


alls, S Y. 


MIX Rr 


—FOR—= 


~ Wall Plaster & Fertilizers 


MANUFACTURED BY 


Alexander, Bradley & Dunning, 


Sy racuse, N. Ye U.S.A. 


SEBASTIAN, MAY & 60'S 


Improved out. Cutting 


Foot & 1 
Power 
Drill Presses, Chucks, Drills, # 
Dogs, and machinists’ and ama- f 
teurs’ outfits. Lathes on trial. } 


Catalogues mailed on application. 
165 W. 2d St., Cincinnati, O. 


Owing to dissolution of partnership, 


Cc. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the DE LAMATER IRON WORKS (incorpo- 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of lathes, planers 
drilling, shaping, slotting, boring, cutting off, nw 
tapping, bolt cutting, and milling machines, gear 
cutters, emery tool grinders, screw machines, vises. 

lathe and planer tools, drills, taps, and a variety ot 
small tools, boiler punching and shearing machines, 
witt lot of small tools, anvils, sledges, tongs, 
blccks, rope, bolts, nuts, washers, packing, pipe, 
fittings, brass valves, bar iron and steel, steam 
hammers, and three Rider cut-off engines. 


EDISON A.LAMPS 


For Decorative, H) Experimental, 


Surgical, Dental, Q and other pur- 
poses. From ¥ to 86 candle pow- 
er. From 2% to 40 volts. 
Catalogueon application. 
EDISON LAMP CO, 

Harrison, N. J. 


ICE-HOUSE AND COLD ROOM.—BY R. 


G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. rice 10 cents. To be had at this office 
and Of all newsdealers. 


-TOOL AGENTS WANTED 
in every SHOP inthe United States. 


10c. for (atalosue. ~Stationery &e. 2 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C.B. JAMES, 98 LAKE ST. CHICAGO. 


ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year ata temperature of from 34° to 36°. Con+ 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news- 


Gealers. _ 
STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 


New York Stencil Works, Mfrs. 
100 Nassau Street, New York. 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, ofall classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 


ELL egmiddidiidd 


50° TO 500 TONS, 
by Hand or Power. 


For almost every purpose requiring pressure 


BOOMER & BOSCHERT PRESS CO. 


Send for 


155 West Water Street, 
Catalogue, 


Syracune, N. Y., U. 8. Ay 
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Srientific 


Aivevicatt, 


Itt 


A New Book on Assaying. 


— 


The Newest and Best in the English Language. 
It Leads all others!! 


RECENTLY PUBLISHED. 


THE ASSAYER’S MANUA 


An Abridged Treatise on the Docimastic Examination 
of Ores and Furnace and other Artificial Products. By 
Bruno Kerl, Professor of the Royal School of Mines, 
Member of the Royal Technical Commission for the In- 
dustries, and of the Imperial Patent Office, Berlin; 
Translated from the German by William 'T. Brannt. 
Editor of “ The Techno-Chemical Receipt Book,” etc. 
Second American Edition, edited with extensive ad- 
ditions by F. Lynwood Garrison, Member of the Ameri- 
can institute of Mining Engineers, [ron Institute, Ve- 
rein Deutscher Eisenhtittenleute, etc. Illustrated b: 
87 engravings. 354 pages, 8vo. Cloth, price 


te By mail, free of postage, to any address in the world. 


Ge A circular of 8 pages quarto, giving the full Table of 
Contents of this mportant. Book, as well asa new List of 
Leading Books on Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc., sent free to any one mn 
any part of the world who will send his address. 


G2 The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 


te Our New and Revised Catalogue_of Practical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues the 
whole covering evcty branch of Science applied to ti ‘Arts, 
sent free and free of ie to any one im any part of the 
world who address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Waluut St., Philadelphia, Pa., U.S.A. 


THE 
AMERICAN 
RAILWAY 


With 225 Illustrations 
Bound in half leather. 
8v0, $6.00 net. 

44% Send to publishers for full descriptive circular. 


“This sumptuously made 
and _ illustrated volume 
consists of essays by spe- 
cialists upon every branch 
of the American railway 
system.”—N. Y. Tribune. 


“This is, beyond all com- 
pare, the greatest Ameri- 
can work on railways. It 
isa great book and remark- 
ably handsome besides.”— 
N.Y. Herald. 


CHARLES SCRIBNER’S SONS, 


743-745 Broadway, New York. 
Now 


avow, Everybody’s Hand-Book of Electricity. 


By Edward Trevert. With glossary of electrical terms 
and tables for locandescent Wiring. 50 illustrations, 120 
pages. Paper, 25 cents. Cloth, $1.00, postpaid. . 

BUBIER PUB. CO., P. O. Box 431, LYNN, Mass. 


Starrett’s Patent Combination Square 


im mom Sizes 9, 12, 18, and 24 
7 Ne inches, Ant or without 


NUS, Center Hpac. or Lea as 
rices from . 

to $8.00. Steel Rules, 

Hardened Steel Square 

Bevel Protractors,and ful! 

line of fine Tools for mechanics. 

Send 2-cent stamp for full list. 


L. S. Starrett, Athol, Mass. 
Manuf’r ot Fine Tools, 


E KILN KNOWN 


LI 
PAGE, Rochester, N. Y. 


THE BEST 


or no pay. C.D. 


ODELS & LIGHT MACHINERY. 


After bei ng on 


or Kerosene Oil 


Oil 
Tank. 


Acme Automatic Satety 
Engine.—“Stationary.” 


The“ 
Cit 2 


ueen 
and 


Metropolis 


SOME APPLICATIONS OF ELECTRIC 


Transmission.—A lecture by Frank J. Sprague, delivered 
in the Sibiey: College course, explaining the various 
methods of transmitting ener; by electricity and the 
operation and guvernment Of motors, and reviewing 
some of the many eppiia Hons that have been made in 
this line. With 14 illustrations. Contained in SCIEN- 
TIFiC AMERICAN SUPPLEMENT, Nos. 707, 708, and 
709. Price 10 cents each. To be had at this office and 
from al] newsdealers. 


SECTIONAL _ 
INSULATED AIR 


COVERINGS 


pILERS]) 


AND’ALL OTHER || 
HOT & COLD SURFACES |, 


& Brown Co. 


re evan nen 


SHIELDS 
as ek Ey 


OUTFITS! 


Sent to any part 
States on 1 tos 
: ates on 
= rS days’ trial be- 

cents fore buying. 
brings you our Beautifully lllustrated 10 O0-page Cata- 
logue of Musical Instruments. Mail orders a specialty. 
Cc. W. STORY, 28 Central St., Boston, Mass. 


LETTERS PATENT £02, JSVESTIONS 


Why they are so often 
worthless; how to obtain valuable patents; how to 
avoid the josses and disappointments which befall most 
inventors and patentees. Price 25 cents. Postage 
stamps received. Address ENGENE BERRY & CO., 
Booksellers, 25 Union Street, BOSTON, MASS. 


= 
= 


=» VIOLIN 


the Market Four Years 


The “AC ME ”’ still Leads! 


Three, and Four Horse Power. 
gt Diane, aa Ordered, No extra insurance required on account of the oilfire. 
Send for catalogue giving full particu 


ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y- 


Atranged for either NATURAL GAS 
lars and prices. 


AT HOME ? 


Now is the season 
of the year when 
your house is shut up 
and you are liable to 
breathe impure air 
from a lack of suf- 
ficient ventilation. 
This breeds disease, 
andis absolutely 
dangerous to those 
who do not get plen- 
ty of out-door air. 


Every Family 
should have the 
Sherman ‘King’ 
Vaporizer. This 
simple and inexpen- 
sive device purifies 
the air in every place 
indoors. 


It Never Fails. 
Especially needed in 
Schools and Church- 
es. Send for partic- 
ulars. 


., Chicopee Falls, Mass. 


IS YOUR LIFE SAFE 


t Ba AAAS 
SHERMAN “KING' VAPORIZER CO 


Name and Locate all Starsand Constellatiohs visible by 
using Whitall’s Planispheres. Use Whitall Telescope, 
Heliotellus,Lunatellus, Magic anternsand Slides,Books 
etc. W.T. Cooper, Mer., P. O. Box 69, Woodbury, N. J. 


Barnes’ Foot-Power Machinery 


Complete outfits for Actual Worksnop 
Business. A customer says: ‘“ Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, ( do notsee how it 
can be produced at such lowcost. The 
velocipede foot-power is simply ele- 
gant. I canturn steadily for a whole 
day, and at night feel as little tired 
as if I had _been_ walking around.” 
Descriptive Price List Free. 
Ww. F. & JOHN BARNES CO., 
1999 RUBY StT., Rockford, Il. 


ELECTRO MOTOR, SIMPLE, HOW TO 
make. By@G.M.H opkins.—Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC. AMERICAN 
SUPPLEMENT, No, 641. Price 10 cents. To be had at 
this office and from all newsdealers. 


"Cor: 


’Giaravines fer 


vine (i 


Elm. $r. 


ROOKS, NEWSPAPERS and CIRCULARS 
SEND BREEN SVAMP For CIRCULAR =aSEND PROTBERAPY, 


 DRAHING O” PRINT, for ESTIMATE, 


When writing to us please mention SCIENTIFIC AMERICAN. 


INVENTIONS DEV 


NOW READY. 


alg 


Xperimental 


cience, 


BY GEO. M. HOPKIN 


———>—> 


740 Pages. 680 Illustrations. 


~~. 


PRICE, by mail, postpaid, 


Si 


$4.00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 


MUNN & CO., Publishers, 


Ortice of The Srientitic American, 
361 Broadway, New York. 


Te SLACK BARREL MA 
ans A SPECIALT CMIACHINERY 


= JOHN GREENWOOD &CO. 
ROCHESTER N.Y. 


FOR SALE! 


The Brattleboro Sewing Machine Co. offer 
their Plant and Machinery, consisting of good watere 
power, four-story building, 40x100, with outbuildings, 
boiler-house, and machinery, or will rent the same on 
reasonable terms to responsible parties. Address 


Brattleboro Sewing Machine Co,, Brattleboro, Vi. 


H 


OTTO GAS ENGINES. 


Over 25,000 Sold. 
Horizontal ..... Otto....Gas Engines. 
Vertical........ Otto....Gas Engines. 
Twin Cylinder..Otto....Gas Engines. 
Gas Engines 


Combined.......Otto.. 3 dng Pumps, 
Combined....... Otto... | Gas Engines 
OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 


New York Agency; 
18 Vesey Street. 


GAS ENGINES.—A VALUABLE 


ON 
paper by E. Delamare-Deboutteville, touching upon the 

istory of gas motors in general.and describing in de- 
tail the * Simplex’ engine invented by the author and 


Mr. Malandin. With 23 figures. Contained in SCIENTIFIC 

AMURICAN SUPPLEMENT, Nos. 715 and 716. Price id 

cents each. To be had at this office and from all news- 
lealers. 


VAN DUZHN 
GAS & GASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE, 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


iL. VAN DUZEN 
=SsGas & Gasoline Engine Co, 
53 E. 2d St., Cincinnati, O. 


cientific Book fjatalogue 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 pages, includ- 
ing works ou more than fifty different subjects. Will be 
mailed tree to any address on application. 


MUNN & CU., Publishers Scientific American, 
361 Broadway, New York. 


CLARK’S NOISELESS RUBBER WHEELS. 
Absolutely prevents splintering and wear- 
ing of floors caused by useof iron wheels, 
Adapted for Trucks, Boxes, Baskets,Tables 
and work of every kind in Mills, Warehouses, 
etc. Also furniture casters. Catalogue free. 
Geo. P. Clark, Box L. Windsor Locke,Oonn. 


ERFECT*~. 5 apER 
NEWSPAL FI LE 


The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamovhlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT Can be 
supplied for the low price of $1.50 by mail, or $125 at the 
office of this paper, Heavy board sides; inscription 
“SCIENTIFIC AMERICAN.” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 


MUNN & CO., Publishers SCIENTIFIC AMERICAN. 


INESS & HEAD NOISES CURED by 
Peck’s INVISIBLE TUBULAR EAR 
CUSHIONS. Whispers heard, Com- 
fortable. Successt'ul where all Remedies Bart. Ills, book & 


proofsfree, Addresg F. HISCOS, 653 Broadway, New York. 


LECTRIC | IGHT 


WITHOUT MACHINERY. 


PRIMARY BATTERIES 


IN PRACTICAL USE. 
GUARANTEED AS REPRESENTED 


Send for Catalogue and Testimonials. 
JAMES H. MASON, Manufacturing Electrician 
120 Park Avenue, Brooklyn, N. Y. 


EVANS FRICTION CONE CO. 


AAMT TT TATTOO TITTOTTTTNTATTTTTTATATTTTATTTTTT: 


PATENTED. 


FRICTIONAL GEARING for REGULAT- 


ING and CHANGING SPEED 
of all MACHINERY. 


eed can be quickly and easily varied while run- 
ng from 100 to 200 feet per minute. They are 


PROMPT, EFFICIENT. and NOISELESS. 
Address, 85 Water Street, Boston, Mass. 


ARGHIFEGTURAL BOOKS, 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


The 


BRATED 


ve 
NG 


Screw- Cutting Foot Lathe 


Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. : 

Send for catalogue of Outfits 
for Amateursor Artisans. 
Address ar AeQHEPARD, 

134 East 2d Street, 
incinnati, Ohio. 


VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES ald ELEVATORS 
per night. A 


PROVIDENCE. R. I. 
ight and pro- 


$10.00 to $50.00 tess 


ness. Magic Lanterns and Views of popular sub- 
ects. Catalogues on application. Part 1 Optical, 2 

athematical, 8 Meteorological, 4 Magic Lanterns, etc, 
L. MANASSE, 8S Madison Street, Chicago, Ill, 


Shepard’s New $60 


Gap Lathe, $125 


Jones bros. E Co., Cin’ti, 0. 
OR SALE. ree tote rates the 


best Keyless Lock invented. 
GRIFFIN LOCK CO.,, Frarklin Falls, N. H. 


ANTED.—One Assistant Draftsman and one Pat- 

tern Maker to work on fine machinery. Young men 
preferred. Address ELGIN NAT’L ‘WATCH CO., 
lgin, Ill., giving reference, age, and p:. t experience. 


NVENTO RS !—We make anything ycu want from a 
Screw to Complete Working Model. Inventions per- 
fected, details worked out, drawings u.ade. Repairs, 
Circulars sent. A.J.WEED & Co., 92 Fulton St., N. Y. 


TO INVENTORS !--PATENTS, 


and Copyrights. 


Trade 
A Office for ITALY Rome 
genc ce for --Rome 
-» Via Cavour 194, I GATTA. Highest references. 
English correspondence. 


“ep 


errummmliite CARY & MOEN CO.M\ 
TEEL HIRE 0 FOO DESCRIPTION wo © 
ong wreo.st. EVERY 2 STEEL SPRINGS. NEWYORK cry 


“DIVING APPARATUS - 


.J.MORSE & SON 140 CONGRESS ST. BOSTON. 


ICE-BOATS — THEIR CONSTRUCTION 


and management. With working drawings, details, and 
directions in full. Four en gray Ings. Bho wing mode of 
construction. Views of the two fas test ice-sailing boats 
used On the Hudson river in winter. By H. A. Horsfall, 
M.B. Contained in SCIENTIFIC AMERICAN SUPPLE 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the saile 
ing and management of ice-boats. Price 10 cents. 


BARREL 
256 “Sram>. 200 


Send us 13 two cent stamps and 
we will send you by Mail one of these 
Beautiful Self-Inking Stamps, with 
Your Name, Ink, Box, &c. Postpaid. 


E1) CONOLLY & Co. Rochester,N.V. 
ASENTS WANTED crick‘ssic. SAMPLE FREE. A rar 


opportunity. Geo. A. Scott, 842 Broadway, N. 


MACHINERY. 


E. & B. HOLMES, 
BUFFALO, N. Yo 


and expenses paid, 
any active man or 


SUTTON RING PACKING. 


POSITIVELY ANTT FRICTION 
SEND FOR SAMPLE PACKAGE AND PARTICYU 


PECIALLY ENDORSED FOR HIGH SPEED ENGINES 
RsTo ERIE RUBBER C° ERIE PA U.S.A 
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| The Scientific American, Spanish Edition (monthly) . 


|The Scientific American, Architects and B 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


UNKENHEIMER BRaSS MF; 

Tat 15 EAST EIGHTH ST.CINCINNATL © CO. 
RE-GRINDING GLOBE & CHECK VALVES, 
CATEVALVES, POP SAFETY VALVES. 
AASIGHT FEED LUBRICATORS,OIL&GREASE CUPS 
MaTRL WEI BRASS & PHOSPHOR BRONZE CASTINGS. 


VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters tothe editor ofthe SCIENTIFIC 
AMERICAN on the question of the speed ofice boats, de, 
monstrating how and why it is that these craft sail 
ster than the wind which propels them. Illustrate 
with 10 explanatory diagrams. Contained in ScIENTIFI 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
be had at this Office and from all newsdealers. 


The Scientific American 
PUBLICATIONS FOR 1890, 


The prices of the different publications in the United 
tates, Canada, and Mexico are as follows: 


RATES BY MAIL. 
The Scientific American (weekly one year 


The Scientific American Supplentent (weekly), on 
year. ey gs 


$3.00 


one year, 00 


uilders 
Hdition (monthly), one vear.. . . . . 


COMBINED RATES. 
The Scientific American and Supplement, . , 


The Scientific American and Architects and Build- 
ers Edition, . . . 


The Scientific American, Supplement, and Archi- 
tects and Builders Edition. . 2 ~ 9.00 


Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 


$7.08 


or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New Yerk. 


I1iZ 


Srientifie American. 
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‘Modvertisements. 


Inside Page, ench insertion - - - 75 cents. a line. 
Back Page, ench insertion - - - $1.00 a line. 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 


Are Better than Any Others. 
Catalogue Free. 


Overman Wheel Co., Makers, 
Chicopee Falls,.Mass. 


THE MODERN ICE YACHT. — BY 
Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ive Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of allthe parts. Contained in SciEN- 
TIFIC AMERICAN SUPPLEMENT, No. @24. Price 10 
ceuts. Tobe had at this office and of all newsdealers. 


NEW KODAKS 


“Vou press the button, 
we do the rest.” 


Seven New 


sin DERFORATED METALS*-MINING SCREENS, 


Coat» ORE SEPARATORS, REVOLVING **> SHAKING SCREENS, 


Ae JIGS & STAMP BATTERIES *a::+10s of MILLING « MINING MACHINERY S «1.1% 


POP SAFETY VALVE 


WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 


Single Bell Chime Whistle, and all instruments 
used in connection with Steam, Air and Water. 
Sole Agents for Clark’s Linen Fire Hose. 


The MOTOR of 19th CENTURY. 


Can beused Any Place, to do An 
Work, and by Any Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 


2to 40H. P. 
Zs 


0 


4 N DON. economy, ; allan fs Ch rt G $ E ine Co. 
CROSBY STEAM GAGE & VALVE CO. #8.0it ie: | “Stapituy Soy.” P.0.Boxus Sterlings Tl. 
Gates Cornish Rolls Pulverizer 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 

Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 
AMES LEFFEL & Co. 
SPRINGFIELD, OH10, 
=or 110 Liberty St., New York. 


Simple, Durable, Compact, Dustless, 
and a finished product direct 
from the machines. 

The best Ore Granulator for leach- 
ing and concentration. 


MANUFACTURE ALSO 
» Gates Rock and Ore Breakers 
Address for Catalogues 
GATES IRON WORKsS, 
50 C So. Clinton St., Chicago. 


THE PHONOGRAPH.—A DETAILED 
description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLI~ 
MENT, No. 632. Price 10 cents. T'o be had at this 
office and from all newsdealers. 


PATENT 


JACKET KETTLES, 


Pisin or Porcelain Lined. Tested ta 100 Ib. 
Send for Lists. 


The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing. Beware of poor im- 
itations. None genuine 
without this Trade Mark 
and PICYLURE on the 
package. 


Greene, Tweed & Co. 


83 Chambers St., 


Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
Films. 


For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


Send for Catalogue. ROCHESTER, N. Y. 
THE ONLY PRACTICAL 


W-PRICER. 


iat Lo 
hei 


Catalogue free. Address Typewriter Department, 
POPE FG. CO., Makers of Columbia Cycles, 
Boston, New York, Chicago. 

and Experimental 


WORKING MODELS Machinery, metal 


or wood, made to order by MASON & RaUCH, successors 
to J. KF. Werner, 47 & 49 Centre Street, New York. 


ofl Wed 


NEw YORK. 


Parented Joiy 31, 1883. 


THE HEAT TREATMENT OF STEEL. 


—A lecture by Henry M. Howe. delivered in the Sibley 
College Course. A valuable study of the effects pro- 
duced upon iron and steel by exposure to certain high 
temperatures and to certain changes of high temper- 
ature. With 16 illustrations. Contained in Scren Ture 
AMERICAN SUPPLEMENT, No. 69:2, Price 10 cents. To 
be had at this office and from all newsdealers, 


A 
COPPER TUBES, “<3 
SHEETBRASS BRASS WIRE 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It gues into allthe States and ‘Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent inttuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waica you decide it is 
for your interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 


87 MAIDEN LANE, 
NEW YORR 
GODARD, PRCADEIPHLA,S LOmCRRR, 
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OIL WELL SUPPLY CO. Ltd. 


91 & 92 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Jrilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


HOME-MADE INC UBATOR.—PRACTI- 


cal directions for the manufacture of an effective incu- 
bator that has been carefuly tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in ScI- 
ENTIFIC AMMRICAN SUPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled | 
by contract toany depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
00 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co,, 
80 Beaver Street, New York. 


If you area 
CARPENTER, 
PATTERNMAKER, 
MILLWRIGHT. 
CABINETMAKER, 
and want First-Class 


LTrooiLs 


Send 8 cents in stamps for our Woodworkers’ Tool Cata- 
logue No. 12, 200 pages, 700 illustrations, The most com- 
plete catalogue of these goods ever issued. 


CHAS. A. STRELINCER & CO., Detroit, Mich. 


2-COMPLETE STEAM 
ONLY SEVEN DOLLARS = 7 
DEMAND THIS PUMP _-~ 
OF YOUR 7 OR WRITE | 
PEAEER. TO US FOR PRICES.3| 


Van Duzen’s PATENT 


VaNDUZEN & TIFT. 


SOLE MAKER -O 
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IN-USE- MARINE Axo STATIONARY] SAF. 
RELIABLE AND ECONOMICAL, REQUIRING NO SKILLED ENGINEER, 
SEND 4CENTS Sore eon OR & Oo. 
4 FOR ILLUSTRATED GATALOGUE, 12 CORTLANDT ST NEW YORK, # 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 


Push on the end of the handle and the screw goes in. 


KA SPIRAL -SCREW-DRIVER =a 
DECATUR COFFIN CO, ii 
DECATUR.ILL. ! 


re) f. SURE 


Two sizes—No. 1 $1.25, No. 2 $1.50. . 
Ask to see it. 


For sale by all leading Hardware Dealers. 


INVENTORS and others desiring new articles manuface 
tured and introduced, address P. O. Box 86, Cleveland, O. 


IMPROVED SURFACE GAUGE. 


Try and Center Squares, Standard 


Steel Rules, Steel Caliper Rules, 

EIGHT Universal Bevels, Bevel Protractors, 

DIFFERENT Depth Gauges, Screw Pitch and Cen- 

STYLES tre Gauges, Hardened Steel Squares, 

seem Graduated Steel Squares, Spring 

AC H | Cc LA Y Calipers, Hardened Straight Edges, 
ete. 


FROM10 70100,000 
CAPACITY PER 


DAY. 


(ae _MMustrated Catalogue and Price 


S List free. 


ait Standard Tool Co., - Athol, Mass, 
SOME INDUSTRIAL APPLICATIONS 


of Oxygen.—By L.T. Thorne, Ph.D. Use of oxygen in 
bleaching, in the purification of gas, in ageing spirits 
and in obtaining high temperatures. (Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. '700. Price 10 
cn To be had at this office and from all news- 
lealers. 


Crushers ' wove OUTFITS ror 
ag™™, FACTORIES, 


SEND FOR ILLUSTRATED CATALOGUE. 
THE FREY, SHECKLER CO., BUCYRUS, 0. 


THD AMERICAN BELL TELEPHONE CO 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use. and all the consequences 


BARREL, KEG, 
Hogshead, 
AND 


STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


s E, & B, HOLMES, 


Chamfering, Howeling, and Crozing. BUFFALO, N. Y. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 

rosecution of Applications for Patents in the United 

tates, Canada,.and ForeignCountries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining fuil information about Patents and how to pro- 
cure them; directions concerning I.abels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 

eific Building, near 7th Street, Washington, D. C. 
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thereof, and liable to suit therefor. 
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THE NEW NON-CONDUCTING MATERIAL 


LEHIGH AVE. & AMERICAN ST, PHILA NO 
is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 

@ unexcelled asa Non-Conductor. U. 8. Navy tests show 
it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 
for pipes and into sheets and rolls for large surfaces. Send for Samples. 

Asbestos Soiler Coverings, Stenm Packings, Asbestos Cloth, Asbestos 

Building Paper, etc. 

THE CHALMERS-SPENCE CO., 419 to 425 Eighth St.. New York. 

BRANCHES :—Philadelphia, Chicago, Pittsburgh, Boston. 


© 1890 SCIENTIFIC AMERICAN, INC. 
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SYRACUSE MAL EALE ROA WORKS 


Ww jJRNS PROFT® 


Established 37 years, and at present the 
largest Elevator Works in the world. OTIS 
BROTHERS & CO., General Offices, 38 
Park Row, New York City, and branch 
offices in nearly every principal city on 
the globe. Elevators for Passengers and 
Freight. They are smooth-running, eco- 
nomical, and above all SAFE. 


SHAPING SHEET METAL.—DESCRIP- 


tion of a method of sh aping zinc. copper, and otherduc- 
tile metals by fluid pressure. With 11 figures. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 695, Price 
10 cents. To be had at this office and from all newsdealers. 
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Scientific American 


ESTABLISHED 1846. _ 
The Most Popular Scientifie Paper in the World. 


Only $3.00 a Yenr, inctudin: 
52 Numbers a 


This widely circulated and splendidly {llustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Te egraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC A\ERICAN Will be sent for one year—52 numbers— 
Postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollars by the 
publishers; six montks, $1.50; three months, $1.W. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way toremit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNN é& CO., 
361 Broadway, New York. 
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THEE 
Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THe SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts,embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amuunt of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United Statesand 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway. N. ¥., 
Publishers SCIENTIFIC AMERICAN. 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors. and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellasthe more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this 1nagnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


HE ‘Scientific American” is printed with CHAS. 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
bard Sts., Phila..and 47 Rose St., opp. Duane St. N. ¥, 


Postage. Weekly. 
ear. 


